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In an article, elsewhere in this issue, H. W. Williams sug- - ditions. The delay to cars, which have to be set out because 
gests a plan for systematizing heavy car repair operations, of hot boxes, with resulting losses and annoyance to shippers 
; ond which holds splendid possibilities not and consignees, the tremendous increase in operating costs 
Systematizing only for reducing the out-of-service caused by the train delays, the excessive cost of repacking 
Car time of cars undergoing heavy repairs, boxes at isolated points on the line, and the risk of serious 
Repairs but for a marked reduction in the labor accident which hot boxes always entail, together makes them 


cost of performing the work. The sug- 

restion is simply that one shop on a system, or a part of a 
shop, as circumstances require, be set aside and specially 
organized for heavy repairs on a single series of cars which, 
it the time, have reached the age when a general overhauling 
is advisable. It is unnecessary to dwell on the many pos- 
sibilities for economy which the regular progress of cars of a 
single series, each receiving identical repairs, renewals and 
etterments, offers to the shop management. One of the 
important ones mentioned by the author, is the increased 
labor output resulting from the high degree of proficiency 
obtained by the gangs in performing identical operations on 
one or two thousand cars of precisely the same design. This 
be obtained with no more facilities than are usually 
provided where no effort is made to. segregate by series the 
oing through the shops. But with a thousand or more 

‘f the same series to work on, the railroad shop will find 

the same justification for the careful planning of special 
facilities and tools, some of which may even be of little use on 
any other design, that the builder has when he lines up his 
plant preparatory to the construction of an order of new cars. 
But there is another aspect of this situation, which is also 
deserving of attention. Few railroads have adequate shop 
acilities for the handling of heavy car repairs. The slow 
progress through the shops of cars of miscellaneous series 
taken into the shop as they come, is a condition which must 
be accepted. If the rapidity with which cars may be put 
through the shop where the work has been planned and the 
il prepared in advance, reduces the loss of service time 


could 


mate 


for the cars, then conversely it increases the output capacity 

of the existing car shop space. Mr. Williams’ suggestion 

alrealy has many adherents but, in general, its possibilities 
are only just beginning to be realized. 

A leiter recently received from a car foreman on a middle 

wes railway contained the following statement: “Re- 

garding the hot box situation at the 

Help present time, while it may seem start- 

olve the ling and almost unbelievable, I sin- 


cerely believe that with proper and gen- 
eral co-operation in the maintenance of 
in this connection, that a 50 per cent improvement 
In ts and savings can be made. . . .” That the writer 
or t etter is not entirely unjustified in his belief is evident 


Ho ox Problem 


al] 


fro e fact that within the past two years, his company 
has | cen able to reduce its guarantee with the oil company 
from 12 cents to 5 cents per one thousand car miles. 

B. the cost of lubrication is perhaps the least important 
Tes 


» be obtained by improvement in journal box con- 
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one of the worst enemies of economical and safe operation. 
The subject is not a new one; it has been discussed as long 
as cars have run on rails. But there are few men responsible 
for the condition of rolling stock, who do not still carry 
with them a subconscious dread of a hot box epidemic, with 
which they may suddenly be confronted almost without warn- 
ing. These epidemics, of course, all eventually yield to treat- 
ment—but treatment the administering of which often goes 
far toward completely upsetting the department. 

What measures will prevent the recurrence of these epi- 
demics? It was in order‘to find an answer to that question 
this in the January issue, we offered a first prize of $50 
and a second prize of $35 for the two best papers describing 
measures which have been successful in effecting a definite 
and permanent improvement in the hot box situation, and 
setting forth specificially just what the results have been. 
If measures in effect on your road are such as to justify your 
concurrence, even partially, in the statement just quoted, there 
are many others who will be deeply interested in learning of 
them. Let us have your contribution on or before March 1, 
1924. Should you not be a prize winner, your paper, if 
published, will be paid for at our regular space rate. 


In the first prize article in the shop management com- 
petition, submitted by Frank J. Borer of the Central Rail- 
’ road of New Jersey, and published in 

Helping our January issue, emphasis was 

Executives to placed upon weekly meetings of the 

Think Straight supervisory forces and also upon lec- 
ture and discussion courses for the 
executives, such as have been developed by the Pennsylvania 
Railroad during the past three years. It is of interest to note 
that although the first course of this kind on the Pennsyl- 
vania was tried out at Harrisburg two years ago when 308 
members were enrolled, such clubs or courses are now func- 
tioning at nine different points in the Eastern Region of 
the Pennsylvania System, with a total enrollment of 3,400 
foremen and other supervisory officers. 

Railroad mechanical departments generally are giving 
more and more attention to meetings of this kind for the 
executives, and to other forms of staff meetings and con- 
ferences. These promise to be a strong factor in eliminating 
bureaucratic methods and in developing a fine spirit of 
co-operation and initiative. This is true, whether the move- 
ment includes only representatives of the mechanical depart- 
ment, or gatherings of the supervisory staff of all depart- 
ments located at a given place or division. There has in 
many cases been too much unnecessary intra-department and 
inter-department correspondence. When men come together 










































































































frequently in conference they appreciate and understand each 
other much better and as a result a lot of useless and some- 
times wasteful correspondence can be eliminated and a purely 
mechanical intercourse can be supplanted with one based 
on a real spirit of co-operation and understanding. 

Then, too, the fact is becoming more and more generally 
recognized that the controlling and directing of men is an 
art or a profession, rather than a job. The days of the 
driver are numbered and it is only a question of time when 
men of this type will be entirely supplanted by men with 
real leadership ability. As a matter of fact, there has been a 
slow but steady tendency in this direction for many years. 
This tendency is being accentuated now because of the re- 
markable advance which has been made in recent years in 
developing an understanding of the underlying principles 
involved in the successful directing of men, and also because 
of the developments in the labor union field, as well as 
among the workers in general. 

It is important, therefore, that those who are engaged in 
directing men should have a thorough understanding of the 
simple principles underlying successful management and 
should know how to apply them. This is one of the most im- 
portant functions of the so-called executives’ club. 

Because of the widespread interest in the development of 
this movement on the railroads, we are particularly fortunate 
in being able to present elsewhere in this number an article 
on executive clubs by Simeon van T. Jester, superintendent 
of Trade School, Girard College, Philadelphia, Pa. 


From time to time someone comes forward with the state- 
ment that the days of the steam’locomotive are numbered 
and this is frequently accompanied by 


Possibilities a prophecy that our old friend will 
of a Diesel soon be supplanted by its electric 
Locomotive brother. Others hold to the belief that 


the successor of the steam locomotive 
will be one driven by an internal combustion engine. When 
innovations in the design of either locomotives or cars are 
proposed, most railroad men at once assume a “show me” 
attitude, or at least indicate that, as far as they, themselves, 
are concerned, they propose to wait until someone else has 
done the pioneer experimental work. Conservatism may, 
however, be carried too far. The steam locomotive has, still 
is, and for some time to come doubtless will continue to 
render a good account of itself. It is a comparatively simple 
piece of machinery; it can be built in types and sizes suit- 
able for all conditions of service; builders, repair shops 
and terminals furnish facilities for construction and repair; 
designers and mechanics have been educated to attend to its 
requirements. However, despite its good points, its thermal 
efficiency is low, its stand-by losses are large and the time 
spent on the road in revenue-earning service is far less than 
that spent at terminals and shops. 

Probably comparatively few railroad men realize the 
strides made during the last decade in the development of 
the thermal combustion engine of the heavy oil type to which 
the name Diesel is usually attached. The thermal efficiency 
of such engines is high; they can be operated continuously 
for long periods of time; their stand-by losses are insignifi- 
cant. As arguments against their widely extended adoption, 
it must be recognized that they are frequently heavy, bulky, 
complicated and of relatively high initial cost. They also 
possess certain characteristics which make their application 
to locomotive service far from an easy problem. Probably 
the most difficult of these problems is that of transmission, 
particularly in the larger units, and associated with this is 
that of starting under heavy load. Weight has often been 
a reason for not using Diesel engines in the past, but this 
objection has largely been overcome in the development of a 
high-speed engine for use in submarines. Without the Diesel, 
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the submarine would not be the practical and effective device 
it is. 
Engineers, both here and in Europe, are working hard cn 


the problem of the Diesel locomotive. The limitations and 
requirements are better understood today than they ever were 
before and this makes possible an intelligent handling of the 
issue. With suitable encouragement, the next few years 
should show rapid progress in the development of engines 
and transmissions for practical thermo locomotives for at 
least some American railroad traffic conditions. 


How many schedule delay reports show that the locomotives 
in the shop are being held waiting for rods, motion work, or 
_ driving boxes from the machine de- 
Competition on partment? These are the key jobs of 
Machine Shop all those capable of being organized 
Production Jobs 0 a production basis. Experience 
shows that in many cases the output 
of the entire locomotive repair shop is limited by the capacity 
of the machine department to repair the many rods, motion 
work parts and driving boxes which must be thoroughly over- 
hauled before they can be reassembled on locomotives and 
the locomotives returned to service. It frequently happens 
that machine shops of ample capacity to handle the normal 
number of heavy repairs are completely upset in their 
schedules by the advent of light repair locomotives, which 
almost always require rod work, and by parts sent in from 
roundhouses for what amounts to practically heavy repairs. 
The importance of organizing machine departments to have 
an excess capacity for handling this work and thus prevent 
locomotive delays can hardly be overestimated. Locomotives 
cannot earn revenue while waiting for parts and there is a 
heavy interest charge for each day of idle locomotive time. 
What are you doing to organize the rod job, the motion 
work job or the driving box job in your machine department 
for greater production efficiency? The Railway Mechanical 
Engineer offers three prizes of $50, one each for the best 
article relating to each of these three important branches 
of machine shop work. In some shops new machines have 
been installed that have greatly reduced the labor involved 
in one or another of these jobs. In other shops one or 
more of the jobs has been organized in such a way that the 
work progresses from one machine to another without back 
travel and is thus speeded up. In still other shops the 
work has been specialized and men trained to handle par- 
ticular phases of it, thereby developing great proficiency 
with a corresponding reduction in the time required for 
handling locomotive parts in the machine department. 

We believe that in some railroad shops the problem of 
promptly handling repairs to locomotive rods, motion work 
or driving boxes has been successfully solved. We believe 
that those responsible for this success, aside from the induce- 
ment offered by the three prizes, should be willing to de- 
scribe their practices for the benefit of other railroad men 
who may thereby find suggestions for improvements in their 
own practices. The author of the paper on the best practice 
in each phase of the work mentioned will receive a check 
for $50, but any other articles published will be paid for 
at regular space rates. Articles will not be judged on their 
literary merit but on the value and practicability of the 
methods described. 

In general, each article should be comprehensive and 
relate to the entire job which it is designed to cover, ut 
any single suggestion of value will be accepted and paid for 
at regular space rates. It is highly important that as many 
photographs and drawings as possible be submitted to illus- 
trate either the progress of the work through the department, 
new machines used or effective labor-saving jigs and fixtures 
which have been developed. In the interests of greater ma- 
chine shop efficiency if you have a rod gang, motion work 
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lriving box gang organized to produce results of 
’ you are proud, tell us about it. The competition 
April 1 


mid prize article in the competition on shop manage- 
ll be found on another page of this number. In 
contrast to the first prize article, which 


A was published last month, it concen- 
Planning trates upon one particular phase of 
Department shop management—the desirability of 


forming a planning department with a 
creasing the man-hour output. Attention is directed 
narkable results that have been obtained in various 

through careful research and planning, in the 
ffort to promote more efficient and more economical produc- 
tio \s the writer suggests, railway officers sometimes evade 

‘stion by indicating that the work in railroad shops 

in the nature of repair work and that methods 
ind practices used in a manufacturing plant cannot be used 
intage. He frankly challenges this statement. 

(here would appear to be a large opportunity for develop- 
sort of planning department that is suggested, par- 
in the larger shops. It would serve to concentrate 

scientific way the energies of a splendid group 

nical geniuses in railroad shops, who have con- 
wonderful way to the improvement of shop 

quipment and shop practices. Possibly no more striking 
tion of the remarkable work which has been done 
nen can be found than in the shop kink and shop 


tributed in a 


p e articles which have appeared in the Railway 
Me ical Engineer and its predecessors. Too high tribute 

paid to the ability and efforts of the men who 
have been responsible for perfecting these devices and 
processes and for bringing them to the attention of railroads 


it large through our columns. A planning department, such 
is is suggested in the article by Mr. Williams, would ap- 
varently allow for a wider development of the energies of 
he ind would recognize their abilities in a larger way. 
(he suggestion is worth careful and thorough consideration. 

[t is fitting in this connection to recognize also some of 
he tus clearing houses through which many of these 
nen have made their ideas available to the railroads in gen- 
ra These would include the various minor mechanical 
le nent associations and some of the local foremen’s 
ir associations. 

While Mr. Williams deals almost entirely with the more 
it is not out of place to call attention to 
some of the larger ways in which the planning department 
ould be helpful, even though the working out of the final 
plans might require the combined consideration and efforts 
i f the supervisory staff at the shops. An instance of 
thi uld be the development and application of shop 

which have frequently been commented upon in 
umns and which have steadily been receiving more 

consideration in recent years. 
ypments of the past seven or eight years have clearly 
In the vital importance of equipment maintenance. 
| er unit of output have been steadily rising and to 
it is necessary to adopt every possible provision 
to se the man-hour output and to secure the best pos- 
ation of material. The amount of money at stake 
ind the necessity for reducing costs to a minimum 
in the interests of the public, the employees and 
stors that every possible effort should be made to 
ie problem in a logical, common-sense, scientific 

0 utilize all of the potential ingenuity that may 

rmant among the workers and the supervisory 
se dormant forces should be released so that they 
to as great a degree as possible. Mr. Williams 
tgestion for bringing about this liberation of forces. 


31n yrocesses, 
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There is hardly a railroad shop in the United States that 
has not recently been required to break previous records in 
production and repair work. In order 

A Word to do this, many shops have devised 

of scheduling systems, installed new meth- 

Caution ods of routing or reorganized the entire 
system of management. This has all 

meant a big forward step in railroad shop production. How- 
ever, a word of caution at this time is not-inopportune. The 
installation of proper scheduling systems and new methods 
of routing requires a certain knowledge of the principles of 
industrial engineering. The fundamentals of good system 
are simplicity and efficiency. When system is lacking in 
these characteristics, it is well named “red tape.” These 
fundamentals have been learned through years of bitter ex- 
perience, and for this reason the growth of industrial engi- 
neering has been replete with failures as well as successes. 

A specific case in point is that of an industrial concern 
which had to reorganize and increase its capacity during the 
emergency created by the war. The industrial engineer sent 
to take charge of the work had a plan of organization of 
which he was the originator. This plan was his hobby. In 
this instance, however, he rode his hobby too far. In a 
short time the concern found itself in such a condition, war 
profits and all, that it could not pay its overhead expenses. 
Another case is that of a manufacturer of gas and gasoline 
engines. This company, without seemingly making a care- 
ful analysis of the work at hand, went to the expense of 
moving practically every machine in its shops to new loca- 
tions in order to install a new system of production that 
looked very well on paper. However, the system did not 
operate satisfactorily and other systems were tried out. The 
entire shop was entirely rearranged four times in a period 
of nine months. 

In following up the success of scheduling systems in vari- 
ous railway shops, it has been noted that where some sched- 
uling systems have been installed, they have gradually died 
out, or have gone through such radical changes that the 
original system can not be recognized. It such cases, one 
cannot help but feel that the system was a failure or that 
the management was blindly experimenting. 

There is no reason why the railroads should not profit by 
the mistakes and experience of other industries. A mistake 
in the purchase of a proper machine tool is, to a certain ex- 
tent, easily rectified, and the total loss of money involved is 
very small in proportion to the amount invested in the plant. 
On the other hand, a mistake in the proper selection of a 
shop scheduling system or type of organization is a more 
serious matter. The time it takes to recover and the de- 
moralizing etfeci on the plant personnel and shop output in 
itself makes the experiment expensive. Yet a scheduling 
system is often installed with less thought and consideration 
than that expended in the purchase of a new machine tool. 
A careful and scientific study of shop conditions will tend 
to eliminate the experimental factor in introducing new 
systems. It is practically essential, before installing a new 
system, that sufficient preliminary study and investigation 
be made to insure its success under the local conditions. 


While the two prize articles in the regular apprentice com- 
petition have some few points in common, it would be diffi- 
cult to imagine a greater contrast than 


Advanced is presented by the second prize article, 
Apprenticeship which is published in this number, and 
Methods the first prize article, which appeared 


in our January issue. The first prize 
article gave an apprentice’s conception of, and constructive 
suggestions on, an ordinary type apprenticeship system, while 
the second prize article comments upon and makes construc- 
tive suggestions on what is undoubtedly the best railroad 





















































apprenticeship system in the world—indeed, it may be ques- 
tioned whether its method and spirit have been surpassed 
by an apprenticeship course in any industry. Mr. Price, 
the winner of the second prize, like so many of the other 
apprentices from whom contributions have been received, 
is apparently far more interested in the effectiveness of the 
apprenticeship training methods than these young men are 
usually given credit for. 

We had hoped when we announced the two apprentice 
competitions that the boys would give us their real impres- 
sions and that they would be frank in making suggestions, 
based on their viewpoints. We have had the feeling that 
just as educators have improved their methods as they have 
been led to see things from the viewpoints of the students 
themselves, so the railroads might profit in developing their 
apprenticeship systems, if they could get a greater apprecia- 
tion of the boys’ viewpoint. As a matter of fact, one reason 
why the aggressive apprenticeship systems are so effective 
is because specialists who had charge of them have taken 
pains to discover the needs of the boys and to find out 
exactly how they felt about the efforts that were being made 
to train and educate them. We were, therefore, agreeably 
surprised when we found how frankly the boys expressed 
themselves in their contributions. 

In our opinion, if steps could be taken on every important 
railroad to get a better understanding of the boys and their 
needs and then earnestly try to meet them—utilizing the 
experience that has been gained by the leaders in the develop- 
ment of railroad apprenticeship methods—the cost of so doing 
would be insignificant as compared with the results that 
would follow—and the results would not be so far in the 
future as might be expected. 

One reason why this issue has not been faced up to to a 
larger degree in the past, has been that those in charge were 
thinking more in terms of the present than of the future. 
It has been demonstrated, however, in a most unmistakable 
manner, that the introduction of modern apprenticeship 
methods pays almost from the start and that returns begin 
to come in in a large way within a reasonably few years. 
Not a few men in these days are taking out shares in build- 
ing and loan assocations which will not mature for eleven or 
twelve years. Appreciable returns on a real apprenticeship 
system can be expected within such a period. It is just as 
important that the railroad managements should safeguard 
their future as it is for the individual to attempt to safeguard 
his future. 





New Books 


TRAVELING ENGINEERS’ ASSOCIATION PRocEEDINGS. Edited by W. 
O. Thompson, Secretary, Cleveland, Ohio. 436 pages, 5% in. 
by 8% in. Bound in cloth. 


A wealth of material of interest to traveling engineers, road 
foremen of engines and others is contained in this report of 
the proceedings of the thirty-first annual convention of the 
Traveling Engineers’ Association, held at Chicago, Sep- 
tember 11, 12, 13 and 14, 1923. Following a list of the 
1923-1924 officers in the front of the book is the constitu- 
tion of the Traveling Engineers’ Association and a brief 
report of the subjects considered at each convention since 
the first held at Chicago in 1893. The report is divided into 
seven parts, one for each session of the association and the 
papers are presented in the order in which they were read. 
These papers have been for the most part printed in full or 
in abstract in the Railway Age and Railway Mechanical 
Engineer and their character and generally high quality are 
well known. A comprehensive index in the back of the book 
enables any of the papers, as well as the discussions by the 
various members, to be located readily. 
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What Our Readers Think 








Reason for Counterbore in Air Pumps 


CHICAGo. 
To THE EpIror: 

I am submitting the following series of questions that have 
been propounded by our air brake foreman, and would be 
pleased if you consider them of sufficient importance to 
submit to your readers, to have you do so. 


1—A discussion has come up in our air brake department 
as to the real necessity of counterboring the cylinders of 
814-in. cross-compound air pumps .on the end next to the 
center casting when reboring. If this counterboring was 
eliminated, what effect would it have on the running of the 
pump ? 

2—What is the counterbore in this end of the cylinder in- 
tended to accomplish ? 

3—Without the counterbore, would we not have a wider 
gasket space from the ports to the cylinder? 

4—In reboring air pump cylinders in general on a hori- 
zontal boring mill, it is somewhat difficult to rebore this 
counterbore, and I am asking just why it is necessary. 


SHoP SUPERINTENDENT. 


(The fundamental reason for counterboring the cylinders 
of the 8!4-in. cross-compound, or any other air compressor, 
is to facilitate the application of piston rings and the inser- 
tion of pistons complete with rings. The length of the 
counterbore should be such that one of the rings will pass 
slightly beyond the counterbore at the end of the stroke 
and thus avoid the wearing of a shoulder, which would make 
it necessary to use a ring of too smaller a diameter in partly 
worn cylinders which would be the case were a_ counter- 
bore not employed. 

The elimination of the counterbore would not affect the 
normal operation of the cross-compound air compressor. If 
compressors are rebored in railroad shops and, in particular, 
if they are bored with cylinders and center piece attached, the 
reboring of the counterbore next to the center piece is hardly 
necessary and could be omitted without injury. If shop fa- 
cilities and methods are such that the counterbore next to 
the center piece is inconvenient to handle, it would seem 
practical to omit it. This will avoid decreasing the gasket | 
space between ports and cylinder. To facilitate the entrance 
of the rings, the counterbore at the outer ends of the stea™ | 
and air cylinders next to the heads should preferably b | 












maintained of the usual standard length, although the large [ 





diameter need not be proportionately increased when the | 
cylinder is rebored. 

In reboring cross-compound air compressor cylinders, calt 
should be taken to see that the grooves at the lower end 0! 
the low pressure steam cylinder are maintained at the 
standard depth used in new compressors. 

In single-stage air compressor cylinders, there is a straight | 
counterbore 14 in. deep to receive the projections on 
heads and center piece and thereby insure alinement. The® 7 
should, of course, be retained of the standard diameter ? 
such compressors. In cross-compound compressors, !owevel 7 
the alinement of the cylinders with the heads and 
piece is by means of dowel pins. For this reason, the 
portion of the counterbore was omitted when thi 
was made. 

In connection with this subject, we would be p! 
hear what is the practice followed in different 
shops.—EDITor. ) 
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more & Ohio Ordered 75 Class S-1 Type 2-10-2 Locomgtives in 1923 
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Heavy 2-10-2 Type Locomotives for B. & O. 


Tractive Force of 84,260 Lb. Obtained with 64-in. Drivers; 
Tenders of Unusual Capacity Facilitate Long Runs 


NE of the outstanding locomotive orders of 1923 was 
() that of the Baltimore & Ohio for 75 locomotives of the 
'-10-2 type. This order was notable not only on 
int of the number of engines and the type, but also for 
their exceptionally heavy weight, large hauling capacity and 
tenders of an unusual size designed to facilitate long runs 
ting out stops for fuel or water. The order was divided 
n the Baldwin Locomotive Works and the Lima Loco- 
motive Works, the former receiving 50 and the latter 25. 
locomotives weigh 436,510 lb. in working order, have 
by 32-in. cylinders, 64-in. drivers and a ratcd trac- 
ive force of 84,260 lb. In weight and tractive force, they 
epresent practically the maximum yet obtained in a non- 
irticulated locomotive. Such locomotives with an axle load 
of practically 70,000 lb. can, of course, be operated only on 
roads where the track and bridges are of the heaviest de- 
SCTIPT1ION 
omparison between these locomotives and those of the 
same type recently ordered by the other roads is given in the 


low. 
Weight, Ib. R. TF. Cylinders, in. Drivers, in. 
OD .0:00:se- nate SORE 84,260 3B: x32 64 
vessecees 379,000 70,450 2914x30 63 
Webware 382,000 73,800 30 x32 63 
Seances SSBt0RO 75,150 2914x32 6314 
. 423,340 87.000 31 x32 63 


on the mountain divisions where Mallet locomo- 
tv employed, the standard heavy road engine of the 
Ba re & Ohio is a Mikado. The latest of this type, B. & 
s Q-4b, of which 85 were ordered from the Baldwin 
Lo ve Works in 1922, weighed 327,430 Ib., had 26-in. 
DY cylinders, 64-in. driving wheels and a rated trac- 
tiv of 63,200 Ib. ' 
10-2 type locomotive is, however, not new on the 
The last of this type to be placed in service were 
0 built by the Baldwin Locomotive Works in 1914 
nated as Class S. They weighed 410,000 lb., had 
31-in. cylinders, 58-in. driving wheels and carried 
ressure of 200 lb. These proportions gave a rated 
ACt orce of 84,400 lb. They have been used in both 
pushing service and have proved especially satis- 
the latter class of work, the majority now being 
on the Connellsville division as helpers on the 
h hill where the grade is 1.98 per cent. 
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The new 2-10-2 type locomotives, designated as Class S-1, 
have 3314 per cent greater tractive force than the Mikado 
type and are designed to combine the hauling capacity of 
the old Class S with the higher speed capacity of the Class 
Q-4b, and with this end in view, they also have driving 
wheels 64 in. in diameter. These are probably the largest 
driving wheels ever used on a 10-wheel coupled locomotive, 
and they fit the new design not only for heavy grade service, 
but also for work on divisions having moderate grades where 
it is desired to haul an increased tonnage as compared with 
the Mikado type locomotives, while maintaining practically 
the same speed. 

The Class S-1 locomotives are designed to traverse curves 
of 16 deg. and have a maximum height of 15 ft. 53% in., a 
maximum width of 10 ft. 11 in., and an overall length, engine 
and tender, of 100 ft. 8% in. 

The weight in working order of the engine only is 436,- 
570 lb., of which 347,230 lb. is on the drivers, 31,750 lb. 
on the front truck and 57,710 lb. on the trailing truck. The 
weight of engine and. tender complete in working order is 
730,000 Ib. 


The Boiler and Accessories 


The boiler has a straight top with a slope on the bottom 
at the rear end to give ample water space under the com- 
bustion chamber. The steam pressure carried is 220 lb. 
The evaporative heating surface consists of 5,270 sq. ft.. 
of which 389 sq. ft. are in the firebox, arch tubes and com- 
bustion chamber and 4,881 sq. ft. in the tubes and flues. 
The superheater is the Type A and contains 1,512 sq. ft. of 
surface in the 54 double loop units. The firebox is 13214 
in. long and 96 in. wide and has a combustion chamber 39 
in. long. The brick arch is supported on five water tubes. 
The firebox has a complete installation of Tate flexible 
staybolts. 

The grate area, 88 sq. ft., is the same as in the Class S 
locomotives and the grate castings are interchangeable in 
the two designs. 

The locomotives are equipped with Duplex stokers and 
the feedwater supply to the boiler is by Hancock H. N. L. 
injectors of 6,000 gal. per hour capacity. Other boiler 
fittings include Franklin automatic firedoor No. 8, three 
Coale 4-in. safety valves, two 2-in. Okadee blow-off cocks, 
Ashton iron case steam gages, Wiltbonco reflex water glasses, 
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Okadee blower valves with 11% in. quick opening. The 
an is a Commonwealth cast steel design. 


Engine and Running Gear 


cylinder diameter is nominally 30 in., but the cylin- 
ire bored, when new, to a diameter of 2934 in., while 
iachinery is of sufficient strength for the full 220-Ib. 
pressure with the cylinders rebored to a diameter of 
in. The cylinders and steam chests are fitted with 
m bushings, and this material is also used for the 
vacking rings and the piston bull rings and packing 
The piston heads are of rolled steel and the piston 
e of carbon vanadium steel, normalized. The cross- 
; are fitted with the Rogatchoff adjustable device, which 
s of adjusting the shoes to compensate for wear. 
on vanadium steel, normalized, is used for the main 
le rods. The main rods have the Markel type of back 
he Markel main rod stub is not new, having orig- 
| some years ago on the Chicago & North Western, and 
been used on a large number of heavy locomotives. 
designed that the brasses can be removed without 
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Markel 


Main Rod Stub End 


vn the entire stub. The design as used on these 

ves is shown in one of the illustrations. 

valve motion is used and the gears are controlled by 
rew reverse, similar to that applied to the last 
nd Mikado type locomotives purchased by the 


imes are 6 in. wide and are spaced 41 in. between 
insversely. An exceptionally strong double front 
ruction, similar to that used on the latest B. & O. 
applied to these locomotives. The frame rails 
to a strongly ribbed front deck casting, which is 
lted to the cylinder castings, forming a most sub- 
mstruction. The cast steel cross ties interchange 
ossible, with those used on the Mikado type. The 
is of the Commonwealth cast steel cradle pattern 
uiling truck is of the Delta type, so designed that 
tives can subsequently be equipped with boosters 
appear desirable. 
s on the front and rear pairs of driving wheels are 
etween their inside faces, and those on the second 
pairs, 5314 in., while the middle (main) wheels 
tires. The driving and truck axles are made of 
open-hearth steel. 
lin unit safety drawbar and spring type radial 
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buffer are used to connect the engine and tender. The 
coupler on the tender is the A. R. A. standard Type D with 
6-in. by 8-in. shank and X. L. T. release rigging. The draft 
gear is the National Type H-la, with Farlow attachments. 

The cab is of sheet steel, wood lined. Among the special- 
ties used on these locomotives are the following: Pyle- 
National Type E-2, turbo generator with headlight having 
an aluminum case and a 14-in. reflector; Armspear unified 
pressed steel electric classification lamp; Chambers single- 
seat dome throttle; Sellers drifting valve: Osche improved 
pneumatic bell ringer; Hanlon double pneumatic sander; 
Detroit No. 2 five-feed main lubricators of five pints capac- 
ity; and Elvin driving box lubricator. 

The air brake is Westinghouse, Schedule 6-ET, with two 
§14-in. cross-compound air compressors of 120 cu. ft. capac- 
ity on the left-hand side of the boiler. The main reservoirs 
have a combined capacity of 75,600 cu. in. and are fitted 
with Franklin flexible joints. The air connections between 
the engine and tender have McLaughlin flexible fittings. 
The driver brake is operated by two 14-in. by 12-in. and two 
12-in. by 10-in. brake cylinders. The air gage is an Ash- 
ton quadruplex. 

Tender 


The tender is, in its way, quite as remarkable as the engine 
itself. It is the largest tender thus far completed by the 
builders, and its use will undoubtedly result in more economi- 
cal operation by making possible longer runs without stop- 
ping for supplies. In this way not only is time saved, but the 
possibility of damage to couplers and draft gear is materially 
reduced. . 

The tender is carried on two six-wheel trucks of the Com- 
monwealth cast steel type. The wheels are of forged steel, 
33 in. in diameter, and the journals, measure 6 in. by 11 in. 
The truck side bearings are of the Stucki anti-friction type. 
The tender frame is a one-piece Commonwealth steel cast- 
ing weighing 17,500 lb. The Vanderbilt tank has a diameter 
of 9 ft. 6 in. and a length of 40 ft. 5 in. The tank capacity 
is 15,800 U. S. gal., and the fuel space, which has a width of 
10 ft. 6 in. carries 23 tons of coal. 

Further particulars of these interesting locomotives are 
given: in the accompanying table of dimensions. weights and 
proportions. 


I 6 go da hd eae ed eaal aad Kaan ea eee a Baltimore & Ohio 
TORE GE MPORMMIDB So o5 5.5 55s obs sin ee cis ueaneess vase Seaeen 
SS eer ee ey eee ee ee Heavy freight 
Cylinders, diameter and stroke........... 2.000. ae 30 in. by 32 in. 
Wee ME NOEL cosas was eur sew neces cakeeran « ’ Baker 
ae, GN RO I a 5.5 6 son )o 5c '8 ss ceGe s bap eae nbn 14 in. 
ee a Se ee eae ae 7 in. 
PREY REE Ce nies os Ve Scie Oa Gok a ROeA eee 1 in. 
MRO NON: BO. o'3, 5:5) ate seleda arote:S 49 veo wwe ose 0 in. 
RIE a 2 I i 5 a “civics ice Gk os anw aN ew ora a 4 in. 


Weights in working order: 
i SON gas asenascuns 


eee esek eee ‘ 347,230 Ib. 


ka EE GI oases ic ese siete 31,570 Ib. 
[2G REO TIMER: 6i6esicesdiseiaieen cca eeae eae 57.710 Ib. 
MN N55 oa kre nals dea le eM GN he eae eA wh 436.510 Ib. 
SE ls weds cee ais ea. Ase eo we 293,500 Ih. 
Wheel bases: 
nas aa wae hae ha ae ais wales hemes 22 ft. 4 in. 
Rigid ce wWrerrrer Tyre Th 5 ae 22 ft. 4 in. 
pe ee Sa rt Ry ns Pere ey ee ah 11 ft. 
Datel. went Ga WEN bak ao ds eds oss kawn bre-diaioe 89 ft. 10% in. 
Wheels, diameter outside tires: 
Cee cn wank coeate ws ngha teases aaewecd , , en 
RC ee eee ee rer ee eee ee Fd ae 6S 
PEE IIE 6, 55s. ccs vigia Dancin haskamea mee eS Se a | 
Tournals, diameter and length: 
ES PA ES I ee eo er oe ‘4 13% in. by 15 in. 
RI MINS 56's 6555/00 sie ida os eek enw e ree Wa aia ers 1] in. by 13 in. 
POE INE ih $8346 6 6k0 se bbw Ree Ae Capea a siney ¢ in. by 10 in. 
TWN SERN cok wns ohasoweceswaueu ugh weed ale ae in. by 14 in. 
Boiler: 
1 RI LER RT Oe EE ne ee eee: Straight top 
DNS oan sot + ad ee reseed eu wnes ae: 
Ns Bike ak tA ate cat ARR wee eo de ke tenn .Soft coal 
iemeter, Fipat 16, SOSMe «visa oc550 doa se gees ates ..88% in. 
ee ae ee ee er errr rrr ere ere 132% in. by 96 in. 
Height mud ring to crown sheet, back.............. 77% in. 
Height mud ring to crown sheet, front........... 91% in. 
Arch tubes, number and diameter.................. eae 24 5—3 in. 
COUMION:, CORENDOC BORIS oo: o 65: +.0:0,6.0.4 019,559:5 9 20s eas Yo 39 in. 
TAeG, HAT DOE IES 5055. o 0 62008 ib oe bn aed ows +++ 0 B82—236 in: 
Flues, number and diameter........02-6sessee- .. 53—5%% in 
Grate area 


8&8 sq. ft. 
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Heating surfaces: 


Firebox —y mam. IE EE EEE ENE ST Eee 347 sq. . 
Arch tw tg aes Bes Re See ee a eT re ee 42 sq. 
RE Pag 6 aa. apa ae as orsee s sc a hahaa cash wafers tare ce 3,132 sq. ft. 
8 ROSTER re ee aoe ne ea eee Pe eter are or 1,749 sq. ft. 
NN a cei gialeréibie de'O de Aee 4 DaleaOn 5,270 sq. ft. 
I rere a Faia a sinlaie lab one 0s 800d 4 00k 6:4 SSS 1,512 sq. ft. 
Comb. evaporative and superheating........cccccscccccccece 6,782 sq. ft. 
Tender: 
Rr a aa I Sir ee oe Vanderbilt—6 wheel trucks 
ENTREE SEE Ect OO COO COE TER Te ee eee re 15,800 gal. 
RE rere PRE rT ee 
General data estimated: 
Pena Geemieme Cree BS Her CORE. ... cece se cecsecseesseces 84,260 lb 
Cylinder horsepower Sar 3,568 hp 
EE HEED COCC.) diesen cede sat eenvanienns 3,027 hp 
MN HG TO Wee TUMONE GIECE sce ccc ccc esececereccesses 35.7 m.p.h 
Steam required Se ee ener Tne wer irre tah 74,214 Ib. 
Boiler evaporative capacity per hour........2e. ees eeeeeeeeees 62,950 Ib. 


MECHANICAL ENGINEER 





. 98, No. 2 


neni SCI OOM SUNOS UME Gs ao oi ac wb wide eer sbceiaua @ ares 11,590 1 
a Ne Rr Oa. EE. ERNE BOF HORE. oc. osc erniesiccncivccasces 132 It 
Weight propcrtions: 
Weight on drivers~ total weight engine, per cent................. 79, 
Wight OR GFiVETS—— TYACHWE TOPCO. ono sce. see eseessencsecccceies 4,12 
TOtAl WEIRNE ENRINE—S CYMMGEL DP... 0. 2.00000000s ceesieeescevecece 122.3 
Total weight CO ONO WB. ie ess 955:0 010 00g boc ene edie ecnseees 144.. 
Total weight engine comb. heat. surface.............ccece cece 64.4 
Boiler proportions: 
ee a er 85. 
Comb. heat. surface cylinder RM yigik a EL PAGES ao. eine ara cosivelsya avers 1.90 
Tractive force+ comb. heat. strface.......0..-.seessceseesccces 12.42 
Tractive force X dia. drivers+ comb. heat. surface.............. 795 
eu PRMMRMRN UNE t> RINE, ORME «5,510 0:0 lam x0! 80 4'-ns al 9/01 6:n)¥-00vej0\6: 4:6)-0\(nr 0 face) a lavecbuc 40.55 
Firebox heat. euriace-= grate af€a. .. 2.6. .0ecccssiccecrc cece cess ee 4.42 
Firebox heat. surface, per cent of evap. heat. surface............ 7 


Superheat. surface, per cent of evap. heat. surface.............. 28 
Tube length-- inside diamete ; SPR p Ne ders toe ay en nara at one 138 


Locomotive Orders and lypes in 1923 


Heavy Additions to Motive Power Follow Large Orders of Past Two 
Years; Three-Cylinder Locomotives a Noticeable Feature 


RDERS for locomotives placed in 1923 aggregated 
1,944 for domestic use, 82 for Canada and 116 for 
export, a total of 2,142. In 1922, locomotive orders 

were made up of 2,568 for domestic use, 68 for Canada and 
143 fog export, a total of 2,779. While the orders were over 
600 less in 1923 than in 1922, the number of locomotives 
built was considerably in excess of the number ordered. The 
number built in 1923 for domestic service was 3,362, con- 
siderably more than twice the figure of 1,303 for 1922. 
This is explained by the fact that the majority of orders 
for the past two years were placed in the last half of 1922 
and the first quarter of 1923. 

By reference to Table I, which summarized the orders 
since 1915, it will be noted that during the years 1916, 1917 
and 1918, the number of locomotives ordered were not only 
exceptionally heavy for domestic service, but the number for 
export average approximately an equal figure. During the 





Taste I—Orpers ror Locomotives Since 1915 
Year Domestic Canadian Export Total 
IE ionlig nike io: tng ech sa wian ‘ 1,612 850 2,462 
BL Viivain coarse eae a 2,910 2,983 5,893 
Ser areca 2,704 ; 3,438 6,142 
NT hase’ caieraisiaraie 5:4 2,593 209 2,086 4,888 
| SRSRRAP ES Sarria 214 58 989 1,170 
EGER Paar Serr 1,998 189 718 2,905 
1921 er 239 35 546 820 
RRR emer ; 2,568 68 143 2,779 
1923 ne 1,944 82 116 2,142 


Brier to 1918 Cusaillan orders were included under ‘‘Domestic.” 








past two years the export business has been unusually light. 
The largest export order during the year was for 25 Mikado 
locomotives for the Chilean State Railways. 

According to the reports of the Car Service Division, which 
now makes monthly reports of locomotive installations and 
retirements, the Class I railroads installed 3,704 locomotives 
in the first eleven months of 1923. This figure, however, in- 
cludes not only new locomotives, but also rebuilt locomotives 
on which the repair work was sufficiently large in amount 
so that under accounting rules the equipment must be retired 
and entered in the accounts as new. The figure given is 
significant, because it is larger than for any full year since 
1913 and reflects the great amount of progress made in the 
railway motive power situation during the year recently 
closed. 

On December 1, 1923 
Division, American railroads 


according to the Car Service 
owned 64,878 locomotives as 
compared with 64,512 at the opening of the year. The 
increase in motive power capacity, however, has been much 
greater than these figures alone would indicate because of 


the replacement of older and lighter power by new locomo- 
tives of larger size, which added considerably to the total 
locomotive tractive force. Although the total number of 
locomotives was increased only 366 during the eleven months’ 
period, the increase in total tractive force was 131,000,000 
lb., making the total at the end of November 2,532,051,- 
290 Ib. 


The total capital expenditure of the American railroads 





TasBLe I[—IMportant LocoMorive Orpers 1n 1923 
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in 1923 has been estimated at $1,075,897,940. Of this 
amount $212,225,204 was spent for locomotives. 


Types of Locomotives Ordered 


In Table II will be found a summary of the more 1m 
portant locomotive orders for the year 1923, grouped accord- 
ing to roads and types. This list includes 1,670 locome*'ves 
for 38 railroads, or 90 per cent of the locomotives - ered 
by American and Canadian roads. The balance was di led 
into small orders for a number of railroads. 

Information as to types will be found in Table [:' ™ 
which orders for railroads, industrial concerns and for 
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een segregated. Similar information for the preced- 


have 
ing year will be found on page 79 of the February, 1922, 


issue Of the Railway Mechanical Engineer. 

Considering only the 1,889 locomotives ordered in 1923 
for actual railroad service, it will be observed that 230 or 
12.2 per cent, were for switching service. The orders were 
about equally divided between the 0-6-0 and the 0-8-0 types. 
[he largest single order for switch engines was that of the 
Pennsylvania for 37 of the 0-6-0 type. The Southern Pa- 
ific and the Wabash each ordered 20 locomotives of the 
same type, while the Atlantic Coast Line ordered 20 of the 











)-8-0 type. In 1923, three-quarters of the switch engines 

ordered were of the 0-8-0 type and only one quarter of the 
)-6-U type 

Locomotives with two-wheel leading trucks and three, four, 

or five pairs of drivers, which are used almost entirely for 

ABLE J] I—Tyres or Locomotives ORDERED IN 1923 

Railroad Industrial Export Total 

6 20 0 26 

118 37 2 157 

106 Ix 0 124 

4 6 0 10 

1 y 0 19 

71 2 9 82 

10) 36 580 

381 0 0 380 

167 0 0 167 

53 5 1 59 

¢ 0 0 0 

4 0 0 4 

45 0 1 46 

194 0 2 196 

0 0 6 

4 0 0 4 

140 0 3 143 

7 3 45 55 

5 25 1 31 

35 2 16 53 

1,88 137 “116 2,142 

reig ice, totaled 1,166 or 61.6 per cent of the railroad 

ders this group, the largest number, 534, or 46 per 

ent, were of the 2-8-2 type. There were also 71 of the 2-8-0 

type. Roads which placed orders for at least 20 locomotives 


f the 2-8-2 type were the Southern; Lehigh Valley; Missouri 
Pacific; Illinois Central; Atchison, Topeka & Santa Fe; Chi- 
ago, R Island & Pacific; Louisville & Nashville; New 
ago & St. Louis; Wabash; Seaboard Air Line; 
anadian Pacific and Indiana Harbor Belt. The only large 
ders for the 2-8-0 type were those of the Philadelphia & 


VV 
YOr! ( 





Readin entral Vermont and St. Louis-Southwestern. Of 
+} Oy ° a in iaca 
e 38 omotives of the 2-10-0 type, 375 were for the 
a. This was the most important single order 
PRINCIPAL OrpERS FOR 2-8-0 Locomotives IN 1923 
R No. Weight, lb. Cylinders, in. 
ch A i. sc arate cud esectielt 25 315,585 27 x 32 
Can <a ae ee nae 4 272,000 26 x 30 
st. EMBER riciew nna cwses si 15 243,775 25 x 30 
entr PS ccuncie Saiteed en eA 16 227,000 24 x 32 





In this connection it will be recalled that the 
rdered 100 of the same design in 1922. Orders 
. type include 75 for the Baltimore & Ohio; 51 

‘mm Pacific; 30 for the Great Northern, and 10 
m & Maine. 

53 Mallet locomotives ordered in 1923, or less 

many as the 116 ordered in 1922. The 1923 
ders d 16 for the Buffalo, Rochester & Pittsburgh; 
tor rginian, and 10 each for the Carolina-Clinch- 
ind the Kansas City Southern. 

s usually employed for passenger or express 
were orders for 393 locomotives, 20.8 per 
“ip lapel | ordered by the railroads. Of these, 194 were 
ne Ne 4 pe, 140 of the 4-8-2 type and 45 of the 4-6-0 
a gest orders for the 4-6-2 type were 42 for the 
me SY ind 25 for the Atlantic Coast Line. Other 
. sila 10 or more engines of this type were the 
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Canadian Pacific; Southern; Southern Pacific; Boston & 
Maine; Delaware, Lackawanna & Western; Lehigh Valley, 
and Missouri Pacific. The Pennsylvania ordered 40 of the 
4-6-0 type. The orders for the 4-8-2 type included 28 for the 
Great Northern, 28 for the Southern Pacific; 15 each for 
the Illinois Central and the Florida East Coast and 10 each 
for the Central of Georgia; Chicago, Rock Island & Pacific; 
Denver & Rio Grande Western and the New York, New 
Haven & Hartford. There were orders for only four of the 
4-4-2 type and none for the 4-4-0 type. 

An unusual railroad order was that of the New York 
Central for 5 Shay locomotives for special service in New 
York City. 

There were orders for 35 electric locomotives, including 12 
for the Virginian, 10 for the Pacitic Electric and 2 for the 
Detroit & Ironton. 


Tendencies as to Size 


An idea of the size of the locomotives required to meet 
present day conditions can be obtained by reference to Tables 
IV to VIII inclusive, where important orders for the leading 
types are grouped according to weight. Similar information 
for the 2-8-2, 2-8-0 and 2-10-2 types of locomotives ordered 
in 1922 will be found on page 208 of the April, 1923, issue 
of the Railway Mechanical Engineer. 

Of the 2-8-0 type, see Table IV, the 25 ordered by the 





TaBLeE V.—PrINCIPAL OrpDERS FOR 2-8-2 LocoMoTIvEs IN 1923 


Road No. Weight, Ib. 


Cylinders, in. 





Delaware, Lackawanna & Western.... 10 356,500 26 x 32 
Centeal GE Dew. Jersey... . 0.0... 050 10 343,000 a7 ls 3 
Preteburgtt Ge Baile Brie oo 6.cc cc cc secs 10 335,000 28 x 30 
ee eee eee 40 332,900 a 6 
Chicago, Rock Island & Pacific........ 30 332,000 28 x 30 
Atchison, Topeka & Santa Fe.......... 30 328,300 27 x 32: 
UMM MEET Asc owte's Sissi s tow «0. wi60e 40 326,000 27 x 32 
RN I Sas (odin ese) Wi gi. 50/a: 9 ood 40 325,000 ar. = 32 
Eigin, Joliet & Eastern. . 2.2... 20500 15 320,400 28 x 30 
Louisville & Nashville.......... aoe 10 320,000 27 «x33 
BO ere 20 320,000 25%x 32 
Chicago & Eastern Illinois.......... 10 317,500 28 x 30 
Carolina, Clinchfield & Ohio...... ; 10 316,000 27. x 30 
New York, Chicago & St. Louis........ 30 308,000 26 x 30 
Pe I re a sin wihcnk cues ase che o 5 307,000 a. 6Ux 3 
COIR PHORNOIIRE a iisn.s 65.55%.0050000 80 8 306,000 26 x 3 
Indiana Thacher Belt. ........66..access 20 304,500 25 -x 32 
a ee eee 10 00,500 27 x 30 
Grand Trunk Western... ......6¢00ss¢ 10 300,000 26 x 30 
OS OS ree 23 300,000 26 x 30 
SOUEROTE TRAUWET onc ccc ccc ccacccs 10 292,500 26 x 30 
Louisville & Nashville............... 20 292,000 26 x 30 
Se OR ere ee reer 3 290,000 26 x 30 
i eS ere 35 282,700 27 x 30 
pe eS a a ae 7 280,700 27 x 30 
Philadelphia & Reading are exceptionally heavy. They 


weigh 315,585 lb. and have 27 in. by 32 in. cylinders. Those 
of the same type ordered by this road in 1922 weighed 285,- 
000 Ib. and had 25-in. by 32-in. cylinders. This is one of 
the few roads which have adhered to the 2-8-0 type and 
where conditions favor its use. 

Table V includes 466 of the 534 locomotives of the 2-8-2 
type ordered in 1923 for railroad service. The balance, 
with the exception of 10 narrow gage locomotives for the 
Denver & Rio Grande Western, were scattered among various 
railroads, none of which ordered as many as five locomotives. 
Grouped according to weight, this list can be totaled up as 
follows: Heavy (320,000 lb. or over), 255 locomotives, or 
55 per cent; medium (300,000 lb. to 320,000 lb.), 126 loco- 
motives, or 27 per cent, and light (under 300,000 lb.), 85 
locomotives, or 18 per cent. While no record for size has 
been broken and the same roads as in 1922 stand at the head 
of the column with repeat orders, the locomotives of this 
type ordered in 1923 were of a greater average weight than 
in 1922. 

Table VI shows only four railroads, but includes all but 
one locomotive of the 2-10-2 type. The Baltimore & Ohio 
leads both in number and weight. Those for the Great 
Northern are also larger than any of the type ordered pre- 
vious to 1923. 

Table VII includes 15 railroads and 186 of the 194 loco- 
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motives of the 4-6-2 type ordered in 1923. Table VIII in- 
cludes 10 railroads and 137 of the 140 locomotives of the 
4-8-2 type ordered. In the latter group the locomotives 
ordered by the Delaware, Lackawanna & Western; Florida 
East Coast and the New York, New Haven & Hartford are 
intended primarily for hauling fast freight. Of the 4-6-2 
type locomotives, 85, or about 50 per cent, weighed 300,000 
Ib. Of the 4-8-2 type locomotives, 96, or 70 per cent, 
weighed over 350,000 lb. and only one design, that for the 
Florida East Coast weighed less than 300,000 1b. 


Comments on Designs 


The tabulations given have shown much as to the general 
type and size of locomotives now being purchased by Ameri- 
can railroads. For switching service, the demand is about 
equally divided between the six-wheel and eight-wheel types. 

For freight traffic, the 2-8-2 continues to be the general 
standard with a tendency on many roads to a more extended 
installation of heavier models. On a few roads, which 
handle a considerable amount of drag freight, the 2-8-0 type 





TaBLte VI.—Principart. Orders For 2-10-2 Loce 
Road No. 


MOTIVES IN 1923 


Weight, Ib. Cylinders, in. 


Baltimore & Oho. J $36,660 30 x 32 
Great Northern .......... 30) 422,340 at «= 82 
Southern Pacific ....... - 51 397 900 29Y4x 32 
Boston & Maine........... 1 368.000 29 6x 32 





in heavy models is still favored. The adoption by the Penn- 
sylvania of the 2-10-0 type for heavy freight service is one 
of the most striking features in recent locomotive design. A 
number of trunk lines on which heavy grades are encountered 
on certain divisions, have placed during the past two years 
large orders for locomotives of the 2-10-2 type. While 
many of the roads using this type are in the west, the largest 
order of 1923 was that of the Baltimore & Ohio for 75 of 
the heaviest design yet built. 

The Mallet type is not as generally favored as formerly. 
In 1922 there were orders for only 116 articulated locomo- 
tives and only four orders of any size. In 1923 the total 


> 


number fell to 53, all but two of which were for only four 








Taste VII.—PRINCIPAL OR FOR 4-¢ LOCOMOTIVES IN 1923 

Road N Weight, Ib. Cylinders, in. 
Missouri Pacific .......... 1 316.600 2f «=x 23 
Pennsylvania ......... er 42 308,890 ar) x 28 
Southern ‘Pacific .......... 14 305,300 25 x 28 
Canadian Pacific ........ 16 300,500 25 «66 20 
Southern Railway ........ 1 299,000 + i ae 
Delaware, Lackawanna & West l 297.000 25 x 28 
Lehigh Valley .......... : 83,800 25 x 338 
Grand Trunk Western.... 83,000 25 x 28 
Atlantic Coast Line....... 25 278,520 25 =x Ze 
Louisville & Nashville..... : 6 77 000 25 x 28 
Mobile & Ohio........... : 274,600 25 x 28 
Boston & Maine......... 253,000 24 x 28 
New York, Chicago & St. Louis 252,000 22%4x 26 
Buffalo, Rochester & Pittsburg! 241,200 22Y%4x 28 
Louisville, Hendersen & St. 210,000 te %X BO 








roads. None of the roads ordering in 1923 were the same as 
those which ordered in 1922. 

For passenger train service, the 4-6-2 continues to be far 
the most used type. Many of those ordered exceeded 300,- 
000 lb. in weight. A large number of orders for the 4-8-2 
type have been placed during the past two years and the list 
of roads now using this type includes most of the larger sys- 
tems and many smaller ones. The 4-8-2 type is not only em- 
ployed where long and heavy passenger trains have to be 
hauled in territory where the grades are an important factor, 
but are finding an increasing field of usefulness, particularly 
in ‘the east, where a number of roads are using them for 
handling fast freight traffic. The 4-6-0 type has again 
been brought into prominence by the Pennsylvania, this road 
having built 40 of an unusually heavy and modern design 
for branch lines and places where a much heavier 4-6-2 type 
was not required. Other important roads, while not order- 
ing new locomotives of this tvpe are remodeling older equip- 
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ment and adding such features as superheaters, outside vilve 
gear and other devices not applied when the locomotives were 
built. One striking feature of the locomotive orders for the 
past two years is the practical disappearance of the 4-4-0 
and the 4-4-2 types, which not so many years ago were 
common standards. 


A Glance Forward 


Probably the most interesting single event in the motive 
power field in America is the reintroduction during the past 
vear of the three-cylinder locomotive. This type is not a 
pioneer development as it was tried out many years ago in 
England and also in this country. During the past few 


habe 





TaBLeE VIIT.—Principat Orpers FOR 4-8-2 LocoMOTIVES IN 192 


Road No. Weight, Ib. Cylinde rs, nl 
Denver, Rio Grande Western.......... 10 378,600 28 x 30 
Delaware, Lackawanna & Western...... 5 375,000 28 x 30 
Chicago, Rock Island & Pacific......... 10 369,000 28 x 28 
ee eer an ta nee 28 365,600 29 x 28 
NET OMI cael. cksrosp cues 3 ewe woe a hoe 15 362,500 28 x 28 
SOO NTIS atevaiy o.5.g:0 ps6 6 mwisielens'e: 0: 28 351,000 28 x 30 
New York, New Haven & Hartford..... 10 334,000 27 x 30 
RCM RE RRRIEIER S25 65.005, 0s adie wse'o.o.6.019:4'% 10 319,000 27 x 28 
New York, Ontario & Western......... 6 317,000 27 x 28 
SmI, REG RGR + ano a 5 oho os oo so ero bs 15 285,000 25 x 28 





years several designs of three-cylinder simple engines have 
been brought out in Great Britain and on the Continent, 
which are making unusually good records. Two locomotives 
of this type are now in operation.on American roads and 
from results thus far obtained, it would appear as though 
they were the forerunners of many others 

While the 50 per cent cut-off locomotive is not a develop- 
ment of the past year, it is worthy of note in this connec- 
tion because of the large orders for such locomotives given 
in 1923 by the Pennsylvania in addition to the large order 
of 1922. It would appear that the same principle was 
worthy of use in other designs. 

No new turbine locomotives have been reported as having 
been placed in service in 1923, but experiments have been 
continued with the three types, now being tried out in Europe 
One, the Ljungstrom, is reported as having been placed it 
regular revenue service in Sweden. The makers are build- 
ing another locomotive for an Argentine railroad and ar- 
rangements have been made by one of the leading British 
locomotive builders to construct a similar engine for test and 
demonstration on British roads. 

The interest in Diesel internal combustion locomotives con- 
tinues active, but the practical development of this tvpe of 
motor as a railroad prime mover. lies still in the future 
However, the thought being given to the subject at the presen! 
time, both in Europe and America, indicates that some im” 
portant developments may take place in the near future 


K. C. S. Starts Apprentice System 


FTER investigating railway apprenticeship systems {0 

a year or more, M. A. Hall, superintendent of m* 

° hd r : ] } 
chinery of the Kansas City Southern, has started tt 


organization of a modern, up-to-date system on that road 
A building specially constructed for use as an apprentice 
school room has just been opened at the Pittsburg, Kan. 
shops. It is equipped with all of the necessary apparatus, 
including drawing tables and stools. cabinets for draw 
ings and drawing boards, tables for models, charis, 
The regular apprentices will attend the school ‘or 
two-hour periods each week on company time. The class 
will be arranged in such a way as not to include mere tha! 
20 boys, and will be held from eight until ten o’clo in the 
morning and from one to three o’clock in the aftern: Phe 
school room instruction will include a thorough rse i 
mechanical drawing, shop mathematics and _ spe: work 
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for each of the trades. Text books will not be used, but the 
courses will be especially developed to suit the peculiar 
needs of the apprentices, depending upon the craft with 


which they are affiliated. The school will, however, be pro- 
vided with a reference library and files of technical and trade 
paper . ; 

All of the school room equipment will be provided by 
the railroad company, except for the drawing instruments, 


which, however, will be purchased by the railway company 
and sold to the students on easy terms. Helper apprentices 
il] urged to attend the school on their own time and 


will 
given opportunities to participate in the apprentice 


Wlil 


activities. It is planned to supplement the school room in- 
struction by providing competent shop apprentice instructors 
in the various departments. After the work is thoroughly 
organized at Pittsburg it is planned: to extend it to Shreve- 
port and other places where a sufficient number of appren- 
tices are employed. C. Y. Thomas, formerly shop apprentice 
instructor, and later school room instructor on the Atchison, 
Topeka & Santa Fe at Argentine, Kan., has been employed 
to take charge of the apprentice system. Mr. Thomas is a 
son of Frank Thomas, widely known because of having de- 
veloped the very successful apprenticeship system on the 
Santa Fe. 


A Comprehensive Plan for Executives’ Clubs 


An Outline of the Principles Involved and the Methods Followed in 
the Jester Plan 


By Simeon van T. Jester 


Superintendent of Trade School, 


HE rage industrial executive, closely associated with 
T t tual machinery of production or of transporta- 

tion, is usually so rigidly meshed into the gears on 
either side of him that he seldom has either the leisure or 
the opportunity to get a clear conception of the business as 
1 whole, or to make even a casual study of those economic 
onditions upon which the prosperity of his own and other 
industries depend. Even executives who have had the ad- 
vantages of a technical education very often fail to com- 
prehen importance of the human and the economic fac- 
tors that enter into the industrial equation. 


Releasing Unused Human Energy 


Refinements technique of industry will continue to 
e made, but the greatest advances may be looked for in the 
development of the human factors in industry. A broad un- 
lerstanding of the economics of industry, a more personal 
other fellow, and a keen appreciation of the 
of each worker upon the efforts of all would set 
in motion vast resources of unused human energy that would 
our industries. 
ition to these conditions within an industry that 
luction there is too often in the mind of the public 
ypreciation of the real economic service rendered 
any. In most cases this attitude is the result of 
of the company executives themselves to furnish 
vith information of the company’s performance. 
ve of industrial club has been developed that is 
orrect these conditions. The plan is briefly the 
f an engineering society within a single organ- 
the serious consideration of the problems of that 
dustry. The plan is thoroughly practical and 
: excellent results on two of the eastern railroads, 
of the plan being due very largely to the special 
method that affords an opportunity for each 
\ctively participate in the discussions at each 
\nd by the same token, the failure of many fore- 
and similar organizations may be attributed 
lack of experienced educational’ supervision. 
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revolutionize 
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Membership 


1 


-operation and personal support of the execu- 
departments are essential for any permanent 
‘r industrial relations and in attaining greater 
las seemed wise to limit the membership to men 


tives 
gains 
effic ‘en 





Girard College, Philadelphia, Pa. 


having supervisory duties and who are actively engaged in 
the industry. By this plan the experience, the loyalty and 
the enthusiasm of the whole management family, from the 
highest officer to the lowest man having charge of other men, 
is concentrated upon the problems, within and without, that 
affect that particular industry. Free, open discussion of 
company policies may be had and new policies or plans thor- 
oughly explained before they are put into operation. It is 
possible to give to those officers who are in direct contact 
with workers, with the public and with the materials and 
equipment of the industry, a clearer conception of the ideals 
and vision of the highest executive. By such a meeting of the 
minds of the supervisory officers of all departments it is pos- 
sible to eliminate many of the leaks and loose connections 
that frequently occur somewhere between the executive who 
plans and the supervisory officer who puts the plan into 
actual operation. 


Selling the Idea 


The idea should be sold by an outside man of broad educa- 
tional and industrial experience, who appreciates the service 
that such a club will render the men, the management and 
the public. The highest active executives must be approached 
first and the plan completely sold to them. This will make 
it possible to get both the moral and the financial support 
of the management, and at the same time get the idea across 
that if the club is to be a success it must be managed by the 
members and not by the management. Having gained the 
approval and enlisted the support of the highest executives, 
the idea should then be sold step by step and group by 
group down the organization chart until the lowest man 
eligible to membership has been personally sold. 

Selling the idea is vitally important and requires con- 
siderable tact, in order that no employee may accuse the 
management of “putting something over” on them. From 
first to last the point must be continually stressed that the 
management is willing to help if the men want the club, but 
that the management will not become responsible for the club 
or for its direction. For this reason it is very desirable that 
an outside man be employed to sell the idea and to organize 
and direct the club. 

The officers of the club should not be executives of such 
a high rank that it will appear that the management has 
undue authority in the direction of the club. The members 
should draft and adopt a constitution and by-laws that will 
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give dignity, stability and permanence to the club, and at 
the same time provide authority for its operation. 


The Educational Program 


The educational program presents an opportunity for 
bringing to the club gifted speakers on both human and 
technical questions, and during the year company officials 
will find it convenient to discuss important questions with 
the club members. The purely educational topics should be 
broadly educational and of interest to executives in all de- 
partments, and should be presented at intervals of one to two 
weeks until a series of 10 or 12 talks has been given. 

About two hours should be devoted to an educational 
meeting the first hour to the talk of the evening, the last one 
to a discussion of the topic. In order that the discussion may 
be lively and that each member may have an opportunity 
to express his views the audience should be divided into 
small groups, 25 men to a group, each group in a separate 
room. These groups should be composed of men doing sim- 
ilar work so that questions discussed may apply directly to 
the work of that group. 

The advantages of the small discussion group are prac- 
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lem of training and directing these leaders will be one of the 7 
most important duties, and one that will require the highest 77 


teaching ability. The leader, by skillful questioning, wil] 
get the opinion of each member of his group and will be in 
a position to correct any wrong impression that may exist and 


at the same time give each member the benefit of the experi- f 


ence of all the rest. 

The discussion leader must be a man highly respected by 
all, and one in whose presence frank discussions will be 
possible. Above all he must be able to get the opinions of 
other men, at the same time reserving his own until all have 
been heard. The autocrat and the boss will fail as a discus. 
sion leader. 
of his group, will be occupying one of the most important 
positions in the club, but along with this additional respon- 
sibility will come an unusual opportunity for personal 
development. 


The Company’s Attitude 
The company must give its support, both financial and 
otherwise, and have enough confidence in its supervisory 
officers to keep its hands off and allow the men to run the 





s ee 


Joint Meeting of Two Philadelphia & Reading Railway Clubs Organized on the Jester Plan. 
V. B. Fisher, General Superintendent, 


Railway Association. (2) 
Phillips, President, Shamokin Division Club. 





tically unlimited—more opinions, more suggestions, more 
wrong ideas made right, more careful thought given to dis- 


cussions, greater development for each member, greater re-~ 


turns to the company. 

The questions used by the discussion groups may be on 
the talk of the evening or other questions related to the work 
of the group. It has been found desirable to submit a short 
list of questions to each group at least one week in advance 
of the meeting night, so that all members may be in readiness 
for a profitable discussion. This feature, furnishing an open 
forum for the frank discussion of all questions, soon develops 
in members the ability “to talk on their feet” and to express 
their opinions in a direct, convincing manner. The success 
of the club will depend in no small way upon the success of 
this feature. 


The Discussion Leader 


In planning and supervising the discussions the educa- 
tional adviser will be rendering his greatest service, and since 
each group must be guided by a discussion leader the prob- 








(1) R. H. Aishton, President, American 


Philadelphia & Reading Railway. (3) Samuel V. 
(4) J. W. McAdam, President, Reading Club. ‘ 


club. The company should pay one-half the expenses of the 
educational program and by the willingness of the various 
higher officials to address the club and by their presence @ 
the meetings ‘should show its genuine interest in the success 
of the movement. 


Advantages 


The advantages of such a club to men, to managemen 
and to the public are practically unlimited. The education 
program along with the small discussion group under the 
direction of trained leaders enlarges the circle of friends, 
and breaks down barriers between departments; being limited 
to the officers of one company it provides a medium for podl- 
ing the experiences of all and for developing better methods 
and policies; it awakens a keen interest in industrial eco 
nomics, creates a closer bond among the whole managemet! 
family and affords each member an opportunity to expres 
his opinion on the topics discussed and to get a clearer col 
ception of the ideals and vision of the big men 
organization. 


The discussion leader, in directing the thinking J 
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The Next Step is the 


‘Thermo-Locomotive’’ 


Application of Diesel Engine to Railroad Work Must Be Undertaken 
to Meet Present Fuel Problem 


By J. Barraja-Frauenfelder 


engine to railroad service is an attractive proposition 

because the Diesel engine has the highest ther- 
modynamic efficiency of any prime mover developed up to 
this time. Its fuel consumption per brake horsepower de- 
veloped is about one-fourth that of a modern superheated 
locomotive and because of the fact that there would be 
practically no stand-by losses, the Diesel locomotive should 
use not more than one-fifth as much fuel as a steam loco- 
motive. It also offers attractive possibilities of eliminating 


N S has been stated before,* the application of the Diesel 


steam 


for this reason be taken as a criterion of what can be done. 

The writer has had personal experience with engines of 
50 to 80 lb. per brake horsepower, all eminently suited to 
locomotive service. The heaviest of these with the necessary 
attachments for starting under load would probably reach 
about 100 lb. per brake horsepower, and this would in my 
opinion be a reasonable weight to start experimenting with 
and would probably eliminate worries from the weight end 
when so many other details must be attended to. Prospective 
revision downward could be undertaken as development 





water and fuel stops and ash progressed. This would quite 
pit expenses and reducing the likely keep the weight of the 
cost of hauling company coal acmeeeneneacmamanaeiae whole locomotive within the 





and other fuel. 

The two main problems in 
the application of the Diesel 
engine to locomotives are first 
to obtain a reasonable weight 
per unit of power and, second, 
to develop a practical method 
of starting the train. The 
Diesel engine, like any in- 
ternal combustion engine, will 
not start itself and will not 
deliver high torque at very 
low gs] but will deliver 
atively high torque at 
ably low: speeds. 
can well take a leaf off 
marine book and apply 
s teachings to the locomotive. 
lem is somewhat dif- 
erent, but the question of 
is similar. I mention 
the marine engine for the 
fur reason that in such an 
installation not only low aoe = = 


J. 


eeds, 
compar 


reast 


Frauenfelder is 


Company. 


BARRAJA-FRAUENFELDER was born 
and educated in Italy. After holding the 
position of chief engineer of the Spezia works of 
the Fiat-San Giorgio Company in charge of design 
and construction of Diesel engines, he came to 
this country. From 1905 to 1911, while connected 
with the Holland Torpedo Boat Company, build- 
ers of submarines, he devoted considerable time 
to the study of Diesel engines. 
1914, as assistant to the chief engineer of the Fore 
River Shipbuilding Company, he conducted inves- 
‘tigations on Diesel engines and made a European 
investigation trip. He has taken an active part in 
the development of high-speed submarine engines 
of both two and four-cycle types. 
at present consulting Diesel 
engineer of the Sun Shipbuilding & Dry Dock 


weight at present obtained in 
steam and electric locomotives, 
with a factor of weight on 
drivers to tractive force 
tween four and five. 

A revision in weight down- 
ward would, in the opinion of 
the writer, reach a minimum 
in relation to the rail adhesion 
required, before constructional 
limitations of the engine 
proper would manifest them- 
selves. It is probable that the 
first cost of Diesel locomotives 
will be a greater obstacle to 
their development that either 
the. weight of the engine or 
other features. 

The problem of making the 
Diesel engine. develop power 
when the train is to be started 
is of the greatest importance, 
and to this all efforts should 
be directed. There are several 


be- 


From 1911 to 


Mr. Barraja- 





Weig but also reliability 
must the dominant factors, 
nd qualities have been obtained in submarines. Few 
are e of the fact that the Diesel engine had to be forcibly 
ed in the submarine service owing to the fact that the 
gaso engine, formerly used up to the decade 1900-1910, 
dangerous. Fumes and leakage of the liquid into 
fined and closed quarters as those of a submarine 
ever-present danger resulting in many casualties 
with sequent loss of life. It became therefore imperative 
er prime mover be obtained. Economy in operation, 
sequential, was not a factor. 
esel, then in its infancy, entered the field and con- 
Che submarine of today owes its tremendous de- 
to this type of engine, while it unwittingly gave 
its early forcible development in the high-speed, 
t type and its greatest forward stride. 
ne engines have been built abroad down to 40, 
36 lb. per brake horsepower, although the writer 
| recommend these for locomotives at present. The 
gh \dditional equipment necessary to produce starting 
iid increase this weight appreciably. It cannot 


Mechanical Engineer, March, 1923, page 156. 


means by which this can be ef- 

fected, but there are at present 
only four that have been attempted which come within the 
realm of practical possibility. 

First—‘‘Mechanical”—or by the well known automobile 
type of gear shift. Internal combustion locomotives, chiefly 
gasoline engine propelled, have been built for industrial 
purposes with this method of transmission and are fairly 
successful as far as they go. There is however a limitation 
as to the power which can be handled by this method and it 
would be absolutely out of the question in large size units, 
say above 250 brake horsepower. Combination railway 
motor cars have also been built with gear transmission and 
gasoline engines which are running with a fair degree of 
satisfaction in places where no other method of operation 
would prove successful, but these are by no means as econom- 
ical as the Diesel engine in fuel consumption. Notable ex- 
amples of small Diesel locomotives with gear transmission 
are those built by Benz & Cie. 

Second—“Hydraulic”—or by means of a constant speed 
pump actuated by the engine, pumping and delivering a fluid,, 
usually oil or glycerine, to a variable speed pump functioning 
as a motor and applied directly or through gears to the driv-. 
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ing axles. To this class belongs the “Waterbury Gear” or 
“‘Janney-Williams” transmission which has been successfully 
applied to switching locomotives and which offers any num- 
ber of intermediate speed points from rest to full speed with 
correspondingly inversely varying torque, the latter being 
at maximum at the lowest speed. It is a method of trans- 
mission ideally suited to railroad work, but unfortunately 
it does not appear to be practical beyond about 250 horse- 
power per unit. Combining at the most four units per loco- 
motive, this would give a maximum of 1,000 horsepower 
delivered at the axles. 

Another transmission of this type is the “Lentz” gear 
developed in Germany and which has been used, it is said 
successfully, in connection with Diesel engines up to 350 
horsepower by the Linke-Hoffman-Lauchammer Werke Co., 
of Breslau. This gear, however, unlike the “Waterbury” 
has only three or four intermediate speed steps between rest 
and full speed. 

Third—‘“Electric’”—wherein the Diesel engine is directly 
coupled to a generator which in turn furnishes current to 
motors mounted on the axles. D.C. current is used which 
permits the employment of a storage battery for starting. 
Such installations have received so far the widest applica- 
tion owing to the convenience and reliability they offer. A 
number of railway power coaches are now running success- 
fully in different parts of Europe, specially in Sweden, in 
powers up to 250 horsepower. The most notable application 
has been made by Sulzer Bros. of Switzerland. This method 
is more costly than the others and involves additional weight, 
which while it can be neglected in small installations, would 
render its application prohibitive in large units. 

Fourth—“Compressed Air’”—This consists in using the 
starting air to a greater extent and to obtain starting torque 
under load as well as starting the engine under no load. 
Since starting air must be employed in all the other methods 
except the electric, this involves an extension of the present 
method of starting to include the production of sufficient 
power at start and at low speeds to get the train under way 
until ignition can be obtained. It is the most direct method 
and offers the best possibilities for large units and therefore 
deserves the greatest effort in its development. 

It is not an untried field, as a 1,000 horsepower locomotive 
has been built on this system and has operated successfully 
in Switzerland and Germany, developing 1,600 brake horse- 
power ai maximum overloz .d conditions and producing ample 
torque for starting purposes. It is by no means a perfect 
machine, being rather complicated, but it is susceptible of 
improvement and simplification. I refer to the Sulzer 
“Thermo-Locomotive,” the most noteworthy example of this 
class and large enough to prove that this method is prac- 
ticable in large units. 

Other applications of this type have been made, for in- 
stance the “Leroux” motor car where an opposed piston 
engine is used, but the scavenging pump cylinders are made 
to act as motors when starting. This is merely a different 

application of the same principle, as air pressure must be 
used as in the Sulzer machine. Other applications have been 
suggested and designed, such as the “Burn” Diesel-Air 
Locomotive. 

This class of transmission, or to be correct, direct appli- 
cation of the Diesel engine to a locomotive, is the only one 
which so far appears worthy of development, and if the 
Sulzer “Thermo-Locomotive” is a criterion, it is appropriate 
to describe the main features of the installation and bring 
out the lesson which it gives us to profit by. 

The Sulzer Thermo-Locomotive 

This locomotive was designed by Sulzer Bros., I believe 

at the suggestion of Dr. Diesel and for the German Central 


Railway ‘Administration in Berlin. Dr. Diesel’s death and 
the war followed the construction and interrupted the trials 
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which up to that time were encouraging. The Diesel engine 
has progressed enormously since then and it is doubtful 
whether Sulzers, were they to build another locomotive today, 
would adopt the same design. 

A description of the Sulzer locomotive will be found in the 
July and August, 1923, numbers of Oil Engine Power. It 
is a fairly complete description illustrated by sketches and 
diagrams including indicator cards at various load con- 
ditions and accompanied by various data which, while not 
complete, will permit us to analyze the working cycle fairly 
close. The indicator cards are small, but if enlarged about 
ten times will yield sufficient information to reconstruct the 
thermic cycle with good approximation, thus proving that 
the conditions obtained are easily within the realm of 
possibility. 

The general 
as follows: 


characteristics and data of the machine are 


Type of engine: : 

Two cycle, four cylinder, trunk piston. 

Size of engine: 

Bore, 380 mm., 14 31/32 in. 

Stroke, 550 mm., 21 21/32 in. 

Ratio, stroke, bore, 1 to 45. 

R.P.M., 304. 

Piston speed, 1,085 ft. p. min 

B.Hp. at 304 r.p.m., and 90 Ib. m.e.p. 1,000. 

B.Hp. at 304 r.p.m., and 177 lb. m.e.p. 1,600. 

Speed of locomotive at 304 r.p.m., 63 m. p-h. 
Speed of locomotive at point ot ignition about 6% m.p.h., corresponding 

to about 32 r.p.m. or 1/10 of maximum r.p.m. 

From the above data it is found that the i-hp. at 177 Jb. 
per sq. in. is 2,065, corresponding to .775 mechanical 
efficiency, which is not bad for a two-cycle engine with all 
auxiliaries attached as is the case. 

A digest of the description and an examination of the 
indicator cards discloses the fact that the high m.i.p. ob- 
tained were due principally to the so-called ‘“Supercharging 
Process” whereby more air is forced into the cylinder as more 
is needed for combustion in accordance with the greater 
amount of fuel injected to enlarge the card and obtain more 
power. The volume of the cylinder being constant, it is 
evident that more air can only be supplied at higher pressure. 

This is not an untried process, as the double acting 12,000 
b.hp., M.A.N. engine built in Germany before the war, ob- 
tained its high power in relation to cylinder displacement by 
the use of a small supercharge, or up to 8.5 lb. per sq. in, 
which is obviously too high for pure scavenging, at which 
rate roughly 25 per cent more power than at atmospheric 
charging can be obtained, the mechanical efficiency of the 
whole losing only about two or three per cent. 

Again Dr. Riehm of the M.A.N. Company, Augsburg, states 
that “Better prospects are opened by the method of pre- 
compressing (supercharging) the air drawn in, by means of 
which greater quantity of air is admitted to the working 
cylinder. Combustion takes place approximately between 
the same limits of temperature and pressure as with 
the normal engines. The previously compressed air is 
supplied by a blower. Tests have shown that an in- 
crease of output of 30 or 50 per cent can be obtained 
by this process without a considerable increase of the specific 
consumption of fuel. Heat stresses in the walls ee only 
to a small extent.” 

The limit reached by the Sulzer engine is 21 Ib. per sq. iD. 
gage or 35.7 lb. abs., and at this rate 60 per cent more net 
power was obtained. At this charging pressure the largest 
indicator card giving 177 lb. per sq. in. m.i.p. was taken. 
This card considerably enlarged and carefully studied (see 
chart) discloses several interesting conditions. 

The final compression pressure appears to be above 630 
lb. per sq. in. gage, not very high, considering that the com- 
pression stroke started at 21 lb. gage. At this point a tem 
perature of 1,100 deg. F. might be ‘obtained if the compres 
sion curve is adiabatic, but it appears to be of somewhat 
lower exponent, hence the compression temperature would 

probably be slightly lower. The corresponding ignitic» pre> 
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sure shows at 680 lb., and the temperature is possibly 3,100 
deg. F. at this point, but very likely slightly lower. An ap- 
proximate curve of temperature is plotted on the chart, and 
shows that the temperatures at any one point of the cycle are 
well within limits reached in practice. 

[t is not known what the exact exhaust valve timing was 
at this load condition. Judging from the card the exhaust 
opened at about 60 deg. from the bottom center, at this point 
the pressure would be about 115 lb. gage and the temperature 
might be as high as 1,700 deg. F., while the valve diagram in 
the text shows the opening of the exhaust of about 45 deg. from 
the bottom center. At this point pressures and temperatures 

onsiderably lower but unlikely, hence a logical assump- 
tion is that they were somewhere between these two points, 
and that the diagram shows the timing of the exhaust valve 
when the starting air only is in use. 

Such exhaust pressures and temperatures are to be ex- 
pected, with such high supercharges, and will probably bring 
about some interesting problems in cooling and lubrication, 
but the heat carried off need not be wasted and probably 
would not in a machine designed today, as an exhaust tur- 

uld be inserted in the circuit to utilize this heat and 
help produce the supercharge which would be quite a gain in 


general efficiency. This turbine could be of commercial type, 
s the temperature could be stepped down from the engine 
to the nozzle chest to about 850 deg., and thus approximate 
the conditions found in modern superheated steam turbines. 


[he initial compression pressure can be approximated by 
issuming an arbitrary final compression pressure with 21 

supercharge of 630 lb. gage, the corresponding volume 
tio at .125, whence the corresponding conditions at no 
upercharge would result as 260 lb. gage compression and 
750 deg. F. temperature which are very low quantities, in 
f is hardly possible that ignition could have been ob- 
tained in this condition with a cold engine, and as smaller 
ompression ratios, sufficient to obtain ignition at no super- 
charge would have resulted in considerably higher compres- 
sion pressures and temperatures, which the indicator card 
| way does not show, it is logical to assume that the 
compression ratio could not have been much smaller and 
that it was probably found more advantageous to run nor- 

lly at a slight supercharge rate, say 3.5 to 5 lb. gage in 
order to obtain sufficient heat for ignition rather than run the 
final. overload compression higher than the present day 
accepted limits for stresses within the cylinder walls. 

The fact that Sulzer Bros. use a slight supercharge in their 
ordinary commercial engines lends color to the above assump- 
tion, and due to the special service that the locomotive is re- 
quired to perform, it is fair to assume that higher supercharg- 
ing rates are justified,as they would represent various overload 
conditions to meet grade and other requirements of various 
but shorter than the continuous normal running 
rate. In fact the particularly exacting requirements of a 
ve would make a flexible supercharging ability ad- 


vantageous, inasmuch as with a recalcitrant ignition the 
rate be increased until ignition is obtained and can 
subs ntly be reduced to normal again after the engine has 


up. 

iagram while showing a decidedly fat card with 
high output of the engine also proves that the con- 
overload pressures and temperatures are within the 


ccepted practice. 

A er extension of the supercharging process over and 
abe imits reached by Sulzer would subject the metal to 
far stresses than at present reached, involving more 
con | problems in cooling and lubrication, and it is 
ODN at Sulzer must have found the limit of prac- 
tical n their particular engine at 21 Ib. gage. Since 
eng) ry, it might be possible to minimize the heat prob- 
_ se better able to utilize the useful and dispose of 
the 


1eat such as an opposed piston type is, as repre- 
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sented by such makes as the Junkers, Doxford, Cammellaird- 
Fullagar and similar types. 

Summarizing the above considerations, it is evident that 
the scavenging process in this type of two-cycle engine is 
accompanied by a supercharging process which can be varied 
at will. This process is used to meet sudden demands of 
increased power to overcome grades, or produce acceleration 
after starting by air and switching to fuel. This can only 
be accomplished with such an arrangement of exhaust and 
scavenging valve motion that the exhaust valve is opened a 





Maximum Air Charge 
Mip 3I7TLb. LH.P. 92.4 at 32R.PM. 
Reduced Max. Air Charge 
Mip 225L6.1.H.P. 78.3 af 32R.PM. 


Reduced Air Charge 

Mip 213 Lb. LH.P. 65.4 at 32 RPM. 
Minimum Air Charge 

Mip 149 1b. LHP. 45.8 at 32R.PM. 
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Diagrams of 1,000 Hp. Sulzer Thermo-Locomotive 


little ahead of the scavenging valve which in turn would per- 
form the double function of first admitting scavenging air at 
comparatively low pressure to avoid turbulent mixing with 
the burned gases and subsequently opening wide to let the 
pressure build up after the exhaust valve has closed to 
supercharge to any desired rate previous to the beginning of 
the compression stroke. This involves a special design of 
scavenge pump, able to vary the delivery pressure in con- 
junction with the fuel injection rate. With an attached 
pump the problem is rather complicated but not impossible of 


soMition, while with an independent pump it is compara- 
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tively easy. The fundamentals to bear in mind are that of 
the total air supplied by the pump, about 25 to 30 per cent in 
volume, will be used for scavenging and will blow out with 
the exhaust, the balance will be compressed within the cylin- 
der to be used for combustion. This balance should contain 
from 75 to 100 per cent excess over the amount actually 
needed for chemical action during combustion. 

The starting air valve diagram here illustrated shows that 
it is possible to admit starting air at sufficiently high pres- 
sure to insure high torque for starting purposes, but within 
the limits of ignition pressures, so that no higher stresses are 
produced during this phase of operation. In this respect the 
starting air acts much the same as the steam in the ordinary 
locomotive cylinder where the cut-off can be varied from a 
maximum when starting to any point to suit load conditions. 
This phase does not require any special study, except as to 
the quantity of air required to start the engine and insure sev- 
eral starts before the air storage flasks must be recharged 
by the auxiliary air compressor. 

Under the condition shown in the diagram and using the 
standard formula jor tractive force for simple engines, using 
the chest pressure for boiler pressure, letting the factor of 
.85 stand as a margin against the Diesel locomotive, the cal- 
culated tractive force would result at 28,000 lb. taking care of 
the fact that there are four single acting cyclinders, which 
would be equivalent to two double acting. This figure is not 
bad, and if it is considered that the whole locomotive weighs 
95 tons, approximately 50 of which are on the drivers, the 
resultant factor is less than four. 

Firing begins in the Sulzer locomotive at about 1/10 of the 
maximum speed of the engine, or about 32 r.p.m. when cold, 
corresponding to about 6 % m.p.h. When warm, this speed 
could probably be reduced. This is in accordance with 
results from practice where in moderately high speed engines 
about one-tenth of the full rated speed is necessary to obtain 
ignition. The acceleration of the engine has a great deal to 
do with the length of time it takes to reach firing speed, but 
taking the data the writer has collected by actual observa- 
tions, on fair size steam locomotives, and applying them to 
the Sulzer with a multiplying factor of three to give the Diesel 
the greatest burden, it would result in an elapsed time of 
55 sec. to reach firing speed, during which period a total 
nuinber of revolutions of the engine of about 15 would be 
actually made. This multiplied by the number of cylinders 
and by the cylinder displacement would give the actual num- 
ber of cubic feet of compressed air required, or 118 cu. ft. 
With 450 lb. admission pressure, as per diagram, and about 
87, ™% per cent cut-off, the m.i.p. would be 317 lb. This 
would correspond to about 1,100 cu. ft. at atmospheric 
pressure. 

Supposing that at least ten cold starts should be assured 
to obtain reliability of operation, this would necessitate about 
11,000 cu. ft. of free air. This air would have to be stored 
at very high pressure to be carried within reasonable limits 
of space. What this storage pressure should be only ex- 
perience can tell and as Sulzer does not tell us what they 
have used we must use our own judgment according to pres- 
ent day practice in such cases. The nearest parallel case we 
can use for comparison is the submarine boat, where air is 
stored at 2,500 lb. and higher with perfect safety, not a single 
case of damage or accident from this source having been 
recorded, in fact this stored energy has been the salvation of 
many submarines in distress. This 11,000 cu. ft. of free air 
would go into 220 cu. ft. at 2,500 lb. pressure which is not 
beyond practical limits. Using this quantity as a factor 
based on the normal rating of the engine, it results in 0.22 cu. 
ft. per hp. at 2,500 lb. gage. 

The Sulzer locomotive has an auxiliary Diesel driven com- 
pressor set of 250 b.hp., which from the drawing appears to 
be constructed so as to supply the supercharging air above 
normal from its L. P. cylinder, and delivering this to the 
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H. P. cylinder for recompression to a higher pressure for 
starting or injection when not in use for supercharging. This 
seems a convenient and economical arrangement although 
it involves some complications in compressor design, but such 
an installation could supply the required air for starting, 
stored in appropriate steel flasks at 2,500 lb. in about two 
hours or slightly over, if starting with empty flasks. But 
since the regular compressor attached to the engine and serv- 
ing for injection can be designed with a slight excess capac- 
ity to be used continuously in recharging the ignition and 
starting air flasks, and since the auxiliary compressor can 
be kept running at full or reduced capacity if necessary 
whenever it is found that the air supply is getting low, this 
type of installation should not cause any particular appre- 
hension. 


Application 


All the above functions and events can occur in any two- 
or four-cycle engine and in some to a greater degree of sim- 
plicity, specially in engines of the two-cycle opposed piston, 
port controlled types. The scavenging period is much more 
effective in this type and the heat losses are smaller, besides 
this type will give more power per cylinder and per unit of 
weight, and can be best adapted to locomotive operation. 
The Sulzer locomotive engine is actuated by the ordinary 
type of poppet valves hence more complicated in operation 
than the opposed piston type. All that has been accom- 
plished in the Sulzer engine can be accomplished in a more 
modern port operated engine and better. I have not gone 
into the description of the Sulzer engine at length because 
of its advantages or because it is an example to follow, but 
merely because it is a pioneer effort worthy of commendation 
and if so much was done when the Diesel was not as devel- 
oped as it is today, much more can be accomplished at the 
present time by avoiding the development errors made in the 
Sulzer locomotive. 

The scavenging and supercharging action must be neces- 
sarily divided in two periods, the scavenging period proper, 
beginning slightly after the exhaust ports have opened and 
the supercharging period beginning when the exhaust ports 
have closed and lasting long enough to build up the pressure 
within the cylinder to the desired amount but not too long 
to appreciably cut down the length of the compression stroke. 
This can be accomplished with scavenge ports longer than 
the exhaust ports on the in-stroke side, and controlled by a 
suitable valve so that the excess length of the scavenging over 
the exhaust ports can be kept blocked during the out-stroke 
and open during the in-stroke. This is not a difficult method 
of operation and is extensively used now although not for the 
the same purpose. 


Selection of Type 


Having reviewed the practical limits of the operating cycle 
it remains to settle the principal mechanical features for the 
selection of the type of construction best adapted to this class 
of work. The main considerations to begin with are those of 
space and weight. The lightest and least bulky engines 
are the high-speed ones, but these must be geared to the driv- 
ing axles, as their speed is not in harmony with the slower 
moving driving wheels. This is an objection specially in 
large units and these interest us most. Then again high- 
speed engines of the ordinary type are best constructed with 
vertical cylinders and this conflicts with the height available 
above the rails. For this reason the opposed piston engine 15 
best adapted to the work, as more power can be obtained out 
of one cylinder than in the ordinary type and therefore it 1s 
possible to run them a little slower to coincide with the -peed 
wanted at the driving wheels without making them too /arge 
or too heavy, and by reason of their axial length they c° 1 be 
placed horizontally and connected directly to the driving 
axles through connecting rods. 
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It would 


seem therefore that the problem presents a logi- 


cal division of types, vertical and horizontal. The latter can 
be built with a long stroke and installed as described which 
is the logical position, leaving ample room in the cab for all 
auxiliaries. This arrangement can be adopted for typical 
locomotives of all classes from 500 hp. up. The high-speed 
vertical type can be used for self propelled passenger and 


ndise cars, connected to the axles by means of worm 
searing as far as this type of transmission will go in the 
of power, and using electric transmission beyond this 
limit and without supercharge. The vertical type, however, 
with or without supercharging arrangement as 
the demand may warrant. 


. “74 
can ULI 


Auxiliaries 

ble Air Pump—The most important auxiliary is 
the scavenge pump, now under the double role of scavenger 
ind supercharger if the engine selected is a two-cycle; super- 
charger only if the engine is a four-cycle. As we are ad- 
vocating the two-cycle engine for railroad work, we need 
not concern ourselves with the four-cycle engine in the pres- 
ent instance. The role of scavenger is the minor of the two 
volume, as the amount of air blown out in the 
' g process is only about 25 to 30 per cent of the total 
volume of free air handled by the pump. We may now 
give ump a better name and call it simply a “Variable 
ir | ” since the volume of air it will have to handle will 
vary with the degree of supercharge desired. But since the 
\ ir at delivery must remain the same, it follows 
the initial volume of free air will vary. This vari- 
| oscillate between 1.5 to 2.0 times the volume 

no supercharge down to any point in between. 
If t ump is of the reciprocating type and attached to the 
would have to be constructed single acting with 
The variation in stroke can be obtained 
lification of the Stevenson link motion, which in 
itsel simple but adds moving parts to the engine. If the 
pum made independent the variation in volume and 
ressul 1 most easily be accomplished with a_turbo- 
irying the speed. This, while absorbing a lit- 
ver, is the most satisfactory method, permitting 
on of the blower speed independent of the engine 

hich ld be an advantage in starting the locomotive. 
enging and supercharging process offers many 


which can be enumerated as follows: 


| 
ty as 
SLIUOKRC, 


with iriable stroke. 
( letached pump, Diesel driven. 
tached turbo-blower. 
il scavenging pump delivering air up to 10 Ib. gage, and 


booster for higher supercharges. 
pump as above, but supplemented by 
booster. 


scavenge 


en turbo 


an exX- 


ing up a specific case of a projected locomotive, 
ve methods could be figured out carefully to deter- 
one would be better suited to the conditions to 


2 Com pressor—Second in importance is the air com- 
ressi hich must perform the duty of supplying air com- 
presse | suitable pressure into steel flasks for use in start- 
h omotive. If we assume the storage pressure to be 
er sq. in., and assuming that the air stored should 
€ sufficient for ten cold starts, then the compressor capacity 
should f not less than .225 cu. ft. delivered at the above 
r actual b.hp. of the main engine. It would have 
lo be ee stage machine, independently driven by a small 


pressu 


Diesel engine. It would be advisable to split the capacity 
into two units on the assumption that one smaller unit only 
could up the air used in ordinary service, bringing into 
Play the second unit in case of emergency. Air compressors 
of su h characteristics are obtainable, being produced by sev- 
fral firms for the U. S. Navy for torpedo work. 

e Waer Circulating Pump—The water circulating pump 
heed ny 


e different from that used in ordinary commercial 
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service except that it would have slightly greater capacity to 
dispose of a greater amount of heat as the high supercharges 
would develop. The water service must be supplemented by 
a suitable cooler preferably of the radiator type. 

4. Lubricating Pumps—No important change from stand- 
ard practice is necessary in this auxiliary. The engine being 
properly designed, no unforeseen lubricating problems should 
arise as far as the main reciprocating elements are concerned, 
with the possible exception of the cylinder lubrication, where 
the longer periods of high heat may demand more careful 
attention to the oil distribution. Appropriate coolers and 
filters for this service must also be provided. 

5. Miscellaneous Auxiliaries—(a) Mufflers—These will 
require careful attention in their design, due to the high 
exhaust pressures and temperatures. 

(b) Air brake arrangements are simplified as plenty of 
air at high pressure is available and can be reduced to the 
desired pressure for this service. 

(c) Heating arrangements will be simplified as the waste 
heat either from the exhaust or the circulating water can 
be utilized to produce hot water for heating the train. When 
the circulating water is used, the heating system will act as 
a cooler thus reducing the duty of the cooler proper, the ex- 
haust heat can then be used to raise the temperature of the 
circulating water after it leaves the engine, thus eliminating 
further radiation losses as would be the case with an exhaust 
heated boiler. 

(d) Lighting arrangements present no special difficulties. 

(e) Whistle or syren can be operated by compressed air. 

(f) Cooling arrangements for the circulating water can be 
developed along the same lines as automobile radiators and 
present no special difficulties. 

(g) Fuel sufficient for at least 500 miles can be stored 
in the locomotive cab without resorting to a tender. This 
range is beyond the present day practice covering single runs 
by one locomotive or one crew, being in excess of ten hours. 

(h) All the minor auxiliaries of the steam locomotive are 
eliminated, such as. superheaters, feedwater heaters, feed 
pumps, injectors, stokers, boosters, etc., which while replaced 
by others in a Diesel locomotive are in greater number than 
in the latter. 


General Constructional Considerations 

Outside of the suggestions relative to the type of construc- 
tion previously made, the following considerations are worthy 
of note: 

1. In general the engine proper would mark a slight de- 
parture from the present accepted types on account of the 
special air pump and different working cycle. For this 
reason the name of ‘“Thermo-Locomotive” is more fitting 
than ‘Diesel-Locomotive.”’ 

2. The scavenging process must be specially controlled 
and of easy manipulation. 

3. The supercharging control must be intertwined with 
the fuel control, so that the operator can vary both at will 
without having to abandon his station. 

4. The fuel control must be made flexible so that the 
amount of advance and cut-off can be varied within wide 
limits. 

Conclusion 


This discussion even if considered in the nature of an 
academic study demonstrates that the Diesel engine loco- 
motive is not an idle dream nor an impossibility, in fact is 
far more practical than it is generally supposed. The time 
is near at hand when fuel and other contributing economical 
factors will demand a show down and in such event the 
pioneer, the one with the nerve to lead the way, will reap the 
benefits. It is hoped that this brief review will arouse suf- 
ficient interest to stimulate further discussion of the subject. 
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rentice Makes Constructive Suggestions 


Comments Also on Advantages of Some of the Latest Developments 
of Santa Fe Apprentice Course 


Second Prize* 


By Harrison Lee Price 
Apprentice, Atchison, Topeka & Santa Fe, Ft. Madison, Iowa 


HE mechanical department, more than any other de- 
partment of the i needs trained, loyal employees 
and supervisors. From a well organized, efficient 
apprentice department, such as exists on the Santa Fe, a 
supply of such men is always available. The confidence 
which the company places in 
the results of its training 
methods is evidenced by the 








number of graduate appren- 
tices now filling supervisory po- 
sitions. That this confidence is 
not misplaced is proved by the 
efficiency maintained in the de- 
partments employing a prepon- 
derance of graduate apprentices. 

With all due respect to this 
splendid organization, however, 
there are some practices which 
I have labeled with a question 
mark and some suggestions for 
improvements which might be 
embodied in ‘my apprentice 
department.” 








First Impressions of New 
Apprentice 


I would start the training of 
the apprentice with several 
hours of good heart-to-heart ad- 
vice from some member of the 
apprentice board or some in- 
structor properly qualified to 
deal with such subjects as the 
safety movement, shop rules and 
practices, loyalty and its re- 
wards, and the benefit of ap- 
plying oneself to and taking a 
real interest in the trade. The 
object of this talk would be to 
leave with the apprentice impressions, which if properly 
followed up by the instructors, ought to be a material aid 
in getting him into the proper kind of shop habits and prac- 
tices during that trying period—the first few weeks—when 
everything is new to and tends to distract the beginner. 

Should the boy start in the machine shop or in the erecting 
shop and roundhouse? For several very good reasons it 
appears to me that the proper order of events is to receive 
the machine and bench experience first. By starting on the 
machine first he learns what is the proper fit for bolts, pins 
and bushings; how much drive to allow, etc.; whereas, if he 
had started on the floor work first, he would sooner or later 
come in contact with a certain class of mechanics, whose sole 
idea is to get by as easily as possible, and receive from them 
an assortment of distorted ideas, which would certainly in- 








“This article was awarded the second prize in the competition for regular 


apprentices which clcsed September 1, 1923. Prize awards were announced 
in the Railway Mechanical Engineer for December, 1923. The first prize 
article will be found in the January, 1924, issue, page 11. 
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fluence his training. 
loose bolt or send a properly fitted one back for a little mor 


filing because it was in a difficult location to drive anif 


He would have seen these accept a 


might call for a little extra exertion if driven with a proper 
fit, accompanied with some such remark, ‘No one will ever 
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know the difference after the 
nuts are tightened.” Or 4 


bushing will be sent back to be 
turned or bored some more, 
when some labor on a bar 
pinching or prying some part of 
the machinery into alinement, 
would have answered the same 
purpose with the result that the 
machinery would have func 
tioned far better. 

The lad who started on the 
floor would not be equipped by 
training to ward off such prac- 
tices and might himself fall 
into this habit without realizing 
his error. Then, when he does 
come to his machine work he 
will be prone to allow “just 
little more on this fit” to make 
absolutely sure the bushing will 
go on the pin. Even though he 
now knows that it is wrong 
practice, the temptation is to 
great and he is in a class with 
the poor mechanics. 

On the other hand, the boy 
who started on the machines 
knows how to distinguish be 
tween the right and wrong and 
demands that his machine work 
be up to the standard, or he 
will not accept it. Then, too, 
in machining the various parts 


he becomes acquainted with the nomenclature of the locome- 
tive and more or less familiar with the general location d 
Now when he finally comes to the erecting shop, 
he very soon connects up his knowledge and much soonel 
than the fellow who started on the floor work acquires 4 
pretty good working idea of the construction and _locatiol, 


the parts. 


with the relation to their interrelated parts 
components of the locomotive. 


, of the various 
He, therefore, has the a¢ 


vantage of being able to give his undivided attention to the 


problem of the moment and general erecting 


shop pre actices. 


If the boy is put to work with a mechanic, which is ul navoid- 


able if only a beginner, he is liable to be the ‘ 
other bad shop practice. 


’ of al- 
has 4 


‘goat’ 


That is, the mechanic 


tendency to make of him a low-paid helper, which is a ramh 


injustice to the boy. 


At best this can only be minimized am 
then only by a careful selection of the machinist 


nd by 


the closest and constant observation on the part of the 
apprentice instructor. 
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The School Room Work 
Then there is the problem of school. There is no ques- 


: the benefit to be derived from the technical training 
school room, but the apprentice, like every other boy, 
a rule, a natural distaste for the confinement of the 
room, more especially when the school is held after 
hours. The Santa Fe allows pay for school hours 
but does not allow credit on agreement for it. Conse- 
quently some further inducement to attend school should be 
made in an effort to avoid the use of the drastic measures 
ies resorted to. And this is my solution. Every 
looks forward to his graduation with more or less 
Building around that, in which he evidently 
and pleasure, should produce results. In 
him credit on agreement for hours in school, even 
to increase the total hours’on indenture. This 
ild not permit the apprentice to complete his time 
ny faster than the present system, but would delay his 
' to the extent that he cut school. 
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Give Apprentice Responsibility 


A plan now in the experimental stage on the Santa Fe, 
many exceptional opportunities for the wide- 
and at the same time rounds out, or com- 
letes his shop training, is to give the apprentice charge of 
sang to overhaul a locomotive in the back shop for gen- 
ral or heavy repairs. He is, of course, watched pretty 
to avoid any costly errors, but the responsibility for 
the locomotive is put up to the apprentice. Some of the 
things which highly commend the plan are: (1) It tends 
to bring out the amount and quality of his executive ability, 
well he keeps a cool, level head under the obstacles 
which every day confront the foreman in a locomotive shop. 
(2) He will take a great deal of pride in “this engine” and, 
lesiring every part to be right, he will realize now if never 
value of accuracy. (3) Not wishing to delay 
the locomotive, when due out of shop, he grasps the neces- 
which coupled with the aforesaid accuracy, 

(4) That the company sees fit to trust him with 
onsibility, raises it in his esteem, and this is akin 

Thus the apprentice, himself, fosters the three 
reat requisites of an ideal employee: Accuracy, efficiency 
and loyalty. For the individual, no better time could be 
1osen for the enactment of the plan. He is equipped by 
nearl} ir years training to undertake the responsibility, 
few weeks he will be a journeyman mechanic, 
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when he will jaave need to remember the lessons recently 
brought so fétcibly to his attention. 


Apprentice Board 


What appeals to me as being a big step in the advance- 
ment of apprenticeship methods is the establishment of the 
apprentice board. When an instructor has a number of ap- 
prentices under his supervision, a few will naturally be 
slighted of his attention. Consequently it will fall to the 
lot of the gang foreman to watch over some apprentices. 
The apprentice board, composed of certain supervisory 
officers, and all foremen having apprentices working for 
them, meets each month to discuss the progress of appren- 
tices. In this way first-hand informatioa is obtained on 
each boy and this, of course, determines his future handling. 
This information, which goes into the official records, can- 
not be other than unbiased, and is therefore a dependable 
gage of the boy’s progress in the shop. Whereas, under a 
one-man system (shop instructor), prejudice and partiality 
are bound to creep into the reports. As a mechanic’s record, 
while an apprentice, may often be the deciding factor of his 
promotion, one realizes the value of trustworthy records. 

At the age when a boy is serving an apprenticeship, his 
mind is more susceptible to an impression and more capable 
of retaining that impression than at any other time. What 
is shown and taught to the average boy at this time, will 
remain with him. Therefore, too much care cannot be taken 
in the selection of the instructor who will teach the appren- 
tices, for upon him depends to a large extent whether the 
boy be graduated a good, bad or ‘indifferent mechanic. Too 
often the instructor criticizes the mistakes and poor work 
and has no praise for work well and faithfully performed. 
Just as every one expects censure for his mistakes, so should: 
he be encouraged occasionally with a few words of well- 
placed, deserved praise. 

It has been my experience that the instructor (usually a 
graduate of the Santa Fe apprentice school) is chosen for 
his more than average mechanical ability and unswerving 
loyalty. Consequently, when even full paid men look to him 
for advice why should I not listen to his instructions and 
have full confidence in what he says and does? 

To make a success of this department it has been the 
policy of the men who fostered it to give full value on 
investment. From this policy might be derived a “high 
point” for us apprentices—that the benefit to be derived 
from an apprenticeship will be proportionate to the effort 
(or investment) put into it. 














A French Pacific Type Locomotive Which Developed One Indicated Horsepower for Each 85 Ib. of Weight 
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OR convenience of presenting this subject, it will be 
divided into two parts: First, welding in connection 
with car repairs; second, cutting in connection with 
car repairs, including cutting of parts preparatory to welding. 
The welding of railroad car parts is controlled by the 
Committee on Welding of the American Railroad Associa- 
tion, Mechanical Division, who, several years ago, made a 
thorough investigation of such welding. In 1919, this com- 
mittee found it “necessary to confine autogenous welding 
within specified limits on structures subject to alternating 
stresses and prescribe definite instructions to govern such 
welding.” The penalty for not conforming to the rules 
- prescribed and included in the rules governing the inter- 
change of cars, is that cars cannot be interchanged. 


Limitations of A. R. A. Rules 


The use of either gas or electricity is permissible in mak- 
ing such welds. We have had little success in the use of 
arc welding generally on car parts and, for the purpose 
of this discussion, we are only considering the welding of 
such parts by the oxy-acetylene process. 

According to the limitations as prescribed by the Welding 
Committee of the A. R. A., the welding of fractures is not 
permissible on the following parts: Axles, arch bars, car 
wheels, grab irons, sill steps, truck equalizers, spring or 
bolster hangers, brake staffs, brake wheels, coupler bodies, 
knuckles, kunckle pins, locks, lifters and throwers, tanks of 
tank cars, any parts that are made of alloy or heat treated 
carbon steel and the top chord angles of open-top all-steel 
cars only under certain conditions. 

The building up of worn surfaces is permissible on car 
parts subject to compression only, such as spring or bolster 
hangers, holes in levers, center plates, truck sides, bolsters, 





*A paper read before the International 


November 14, 1923. 
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Welding and Cutting in Freight Yard Repairs 


Parts That May Be Needed, Procedure to Be Followed, —_— 
That Should Be Taken—Scope for Cutting 


By H. W. L. Porth 


Master Car Builder, Swift Refrigerator Company, Chicago 


column castings and journal boxes. In the case of spring 
or bolster hangers and holes in levers, the material remail- 
ing in the part must be equal to at least 80 per cent of the 
original section. In the items of center plates, truck sides 
bolsters, column castings and journal boxes, the material 
remaining in the part must be equal to 60 per cent of the 








permissible on coupler bodies, knuckles, locks, lifters and 
throwers. 

The welding of fractures or cracks is permissible on “ 
and roof sheets, cast steel truck sides, pressed and structut 
steel truck sides, bolsters and transoms, cast steel bolsters 
draft castings, brake beams, cast steel coupler yokes, car sills, 
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posts, braces, stakes, carlines, side plates and end plates, 2° 


other car parts subject to compression only and those not sub 
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ject to high tension, except as otherwise prohibited. The regu- 
lations do not permit of the welding of these parts unless 
removed from car or truck, except truck transoms, car and 
roof sheets, draft castings, car sills, posts, braces, stakes, 


carlines, side plates and end plates. On the items of cast 
stee! truck sides, pressed and structural steel truck sides, 
bolsters and transoms, cast steel bolsters, brake beams and 
cast steel coupler yokes, welding is permitted only when the 
area of the fracture is less than 40 per cent of the total 
area through the section at the point of fracture. Welding 
of a fracture is not permissible when located within 6 in. 
of an old weld. 

These rules also provide for the conditions under which 
the welding must be done, the preparation for welding, the 
method of making welds, the reinforcing of the welds at 
fractured points, the annealing and the stamping of welds 
made for identification purposes. This information includes 
the date of the weld, the railroad making the weld, the shop 
where the work is done and the welder’s identification mark. 

These rules are somewhat strict in limiting the parts that 
it is permissible to weld. This, doubtless, was a result of 
the reaction against welding some few years ago, brought 
about by the exceptional amount of filling up of cracks and 
fractures with the welding rod and the lack of consideration 
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ings, side frames, draft castings, wrought iron draft mem- 
bers and corner plates. However, the welding of parts in 
place must be properly controlled by having the conditions 
right and the welding must be limited in extent. 

The welding of all these parts is best handled when the 
parts are removed from the car and the work is done in the 
shop. When parts are removed from a car it is then pos- 
sible to pre-heat them and attain the advantage of slow 
cooling in the shop, thereby annealing the welded job and 
saving both labor and gas in making the welds. It is also 
possible to arrange the part being welded to a position that 
will permit of the best welding, whereas, if the work is done 
on the car the welder must handle the job the best he can. 


Characteristics That Must Be Attained 


The following characteristics are vitally essential in the 
welding of broken and fractured parts where machinery is 
not necessary. First, high ductility. Car parts are sub- 
jected to alternating stresses in service; therefore, only poor 
results can be expected from welding where this character- 
istic is low. Second, high tensile strength. The part prob- 
ably was fractured because of a porous casting stressed 
beyond the elastic limit or because of fatigue. It is, therefore, 
good practice to increase the cross section at the fractured 








































point by building up the area to a greater cross section than 
in the original part, thus reducing the unit stress for the 
same applied loading. Third, high elastic limit. The welded 
material, particularly at the weld and within the affected 
zone, should be as elastic as possible to recover from the 
applied stresses. This is especially important when the 
welded part is of rolled steel. 

During the era of poor welding, to which I have previous- 
ly referred, we were having a lot of trouble from poor weld- 
ing. We would weld parts and put them on a car, only to 
find that they were cracked—oftentimes before the car had 
even gotten out of the shop. It was at that time that we 















. discovered the necessity of properly controlling the character- 
ao q I . . . . . 
ae “ * istics that must be attained in the welding of such parts. In 
a ve “me doing this, we have eliminated all difficulties attached to our 
- previous experience. 
ateria ° 4 ‘ ° ‘ 
so On building up worn parts the principal desirable char- 
nt of t ng see : ce : 
Soule Forme for reheating Astes @relunthaty to Gulding Up SORE & low hardness—especially where machining | is 
Cotere necessary—and absence of slag inclusions in the weld which 
seriously affects machine tools. On other parts, hardness 
for the conditions under which the weld was made or the 1s somewhat desirable where it is only necessary to grind 
stresses to which the parts might be subjected in service. the part to a contour or gage, thereby permitting of longer 
This might be termed in railroad welding “the era of poor _ life. : 
welding.” It was the period during which welding came Caliber of Workmen 
into \ use and was grossly misused because of the lack It is absolutely necessary to have good workmen if good 
of proper control and a proper knowledge of the processes. ork is to be expected. They must be men who understand 
Necessity for Welding what they are doing and interested enough in their work to 
There are three reasons for the welding of car parts: First do it in the best possible manner. They also must under- 
Ai : al. . ; ‘ : Db c c we . , « ¢ . . 9 . Ss ; . 7 ° - . o oce Ss 
parts breaking or fracturing, including parts of wrought stand the limitations of the different welding pr esses a 
steel, cast steel and malleable iron; second, parts worn they are obliged to determine at times whether it is good 
beyond safe or operating limits, including parts of wrought Practice to do a welded job or not. 7 
stee] t steel and malleable iron: third. manufacturing of We have had our best success by training our own men 
car p f weensht soci , under proper supervision and by checking up our several 
ia de U 5 . . ° ° . ° ° ° 
T] siete , ants at whic ‘ar parts is done, by periodical 
The welding or building up of malleable iron parts can- pl new ut — oe et i. ‘ 7 ig : % 
not be considered good practice under any circumstances. It VSIts on the part of the men supervising this work. 
is sometimes necessary to weld such malleable parts, using I believe that under the-present regulations of the A. R. A., 
bronze welding aad “to overcome critical situations, but Mechanical Division, considering the development of the art 
4 € g ) 5 c Ss . 7 4 . . J 
es is also under circumstances can such practice be recommended. during the past three or four years, welding is somewhat 
ifters and Cond: ; : hampered, and that with the proper control of the process 
onditi»ns Under Which Welding Must Be Performed ;,, scope will be considerably enlarged. 
ble on cat ~f cases welding is done in place on the car and Welding Cast Steel Truck Sides 
etructura under ain conditions it might be considered good prac- ; 
1 bolsters tice. ‘Tie welding of parts in place, however, should be lim- As the average weight of these castings is about 500 Ib., 
cae ited to «nose that are subjected to compression only—which wall cranes are provided for placing the casting in such 
5 tes, and are rat few when properly analyzed—or parts that can welding positions as will permit the easiest performance of 
ce not sul 2 comp'ctely relieved of stress while the welding is being the work. These castings as removed from cars are usually 
one, 


h parts include: Steel body bolsters, striking cast- extremely rusty, and it is necessary to remove the rust and 
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scale before the welding of cracks in the flanges can be 
undertaken. Ordinarily no pre-heating or annealing is done. 


Welding Truck Bolsters 


These castings weigh from 600 to 800 lb. Failures are 
usually cracks in the top part of the casting. Many times 
it is necessary to cut a groove across the entire top flange of 
the bolster before welding is started. The part is pre-heated 
at the point to be repaired, and after welding is completed 
it is re-heated and allowed to cool slowly to attain the 
maximum annealing effect. 

Welding Spacing Castings, Draft Arms and Coupler 
Yokes 

These are moderate weight steel castings, weighing around 
200 lb. It is the usual practice to heat these casting’ pre- 
paratory to welding but not to make any considerable effort 
to anneal. 


Welding Axles 


The standard railroad car axle has a collar at each extreme 
end, which when new is from % in. to % in. thick, depend- 
ing upon the capacity of the axle. This part of the axle 
is subjected to considerable end wear. Many times axles 
are defective merely for this reason, and it is possible to 
build up the collars sufficiently to allow machining a full 
thickness collar on the axle. This is done by pre-heating 
the axle in a forge built to heat both ends of the axle at the 
same time. Two welders work on an axle, one on each end, 
the axle being rotated in rolls as the welding progresses. It 
is necessary in building up axles to keep the slag inclu- 
sions at the very minimum to prevent excessive tool wear 
when machining. 


Welding Spring Planks 


This part sometimes is made of pressed steel and some- 
times of a structural shape. These parts become defective 








A Special “‘Z’’ Type Tip Is Used on Coupler Work 


from fractures in the flanges or at the edges. No pre-heating 
or annealing is done. The point of fracture is thoroughly 
cleaned and welded from both sides. At one time we at- 
tempted to weld these parts when they had entirely broken 
but had to discontinue the practice because of many failures. 
The part is subjected to considerable torsional stress. Be- 
cause of the low ductility in the weld and the zone adjacent 
to the weld, the stresses set up in the parts in service soon 
caused them to fail. 

The wire used by us in the welding of cast and wrought 
steel parts has the following chemical characteristics: 


NN ig 25s bing wee age ae ee .04 per cent Maximum 
ESS ERO eee .15 per cent Maximum 
ee eee olen er -025 per cent Maximum 
EY aparece ad sun cican< rr -03 per cent Maximum 


The development of apparatus has become, in some cases, 
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necessary to permit of welding; for instance, in the case of 
welding fractures in a coupler face. This, although not per- 
missible under the A. R. A., Mechanical Division, rules, has 
been successfully accomplished by welding such fractures 
inside and outside. In order to weld inside, it was neces- 
sary to develop a special “Z” type tip that would permit 
the tip to enter the opening for the lock lift. This tip has 
Leen indispensable also in the welding of heavy sections of 
large pieces, where, with the ordinary tip, it would be ruined 
in a very short time because of the intense heat in close 
quarters. 

We use the electric arc process in welding some parts, 
This is done where merely building up is the desired re- 





Truck Fitted with Rollers for Use in Building Up Axle Collars 


pair, and we have found that the oxy-acetylene process is by 
far the better'in general welding, because, with this process, 
it is possible to obtain the characteristics that are necessary 
and which have previously been outlined. 


Cutting in Connection with Car Repairs 


The use of a cutting torch on the repair track has been 
widely extended in the past few years. It is used for the 
cutting of parts preparatory to welding with great success, 
in place of cutting out such grooves with a chipping hammer 
or a grinding wheel. 

We have tried all three practices and have found that 
cutting with the torch is preferable, as no additional equip- 
ment is required, the equipment is always ready for use in 
the welding shop and greater speed can be attained. 

The cutting of rivets, bolts and nuts is handled much 
easier and possibly no more expensively than cutting with 
a cold-cut chipping hammer or rivet-buster and with less 
deformation on the parts cut. This is especially true in the 
cutting of rivets where the re-riveting of the parts is to be 
done. The rivets can be cut off with the cutting torch and 
backed out with little, if any, deformation of the steel parts. 

Another wide cutting use is in cutting holes for either 
rivets or bolts in car parts in place. Instead of drilling with 
an air drill and “old man” or ratchet drill a hole can easily 
be put in any steel part where necessary. The holes so cut, 
according to good practice, should be smaller than the rive! 
size so as to permit of reaming after cutting with the torch. 
Again, the rigging up for reaming is much simpler tha! 
rigging up for drilling. 

For general cutting purposes, we have found the use of 
hydrogen, as a fuel gas, to be very successful. 

The caliber of workmen in cutting is not so vita! as 
welding. We have been successful in employing apprentices 
for handling all cutting work. After they have gotfen ac 
customed to the handling of regulators, torches and apparatus 
in general, they are then given an opportunity to len the 
art of welding. 
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Freight and Passenger Car Orders in 1923 


Orders Large though Less than in 1923; Continued Development in 


Design and Use of Self-Propelled Cars 


train cars placed by railroads in the United States 

in 1923 was less than in 1922. On the other hand, the 
orders placed by Canadian railroads were very much larger 
than in the preceding year. Export orders for any kind of 
rolling stock were few and unusually small. 


Freight Car Orders 


The freight cars ordered during 1923 for service in the 
United States totaled 94,471, or about half as many as in 
1922. The orders for Canadian service totaled 8,685 as 
compared with 746 for the previous year. Only 396 cars 
were ordered for export against 1,072 in 1922. A summary 
of the freight car orders for the last nine years is given in 
Table I. 

A large proportion of the orders for freight cars, which 
were booked during the years 1922 and 1923, were placed 
in the last few months of 1922 and in the early part of 
1923. This serves to account for the fact that the reported 
production of freight cars for domestic service showed a total 


T i volume of orders for either freight or passenger 





TaBLE I—OrpeErRS FOR FREIGHT (ars SINCE 1915 


Year Domestic Canadian Export Total 
1915 wc SOROS = C( CA 18,222 128,014 
191 0058 © weee 35,314 205,368 
1917 ja. See hm 53,191 132,558 
1918 as SIG Si3 9,657 53,547 177,317 
191! ceeee pause 3,837 3,994 29,893 
84,207 12,406 9,056 105,669 
2 23,346 30 4,982 28,358 
180,154 746 1,072 181,972 
94,471 8,685 396 105,552 
Prio 18 Canadian orders were included in domestic. 





5,748 cars in 1923 as compared with only 66,289 cars 
in 19 

Th penditures for additions and betterments made by 
United States railroads in 1922 was approximately $440,- 
000,01 For 1923 it is estimated that these expenditures 
will ount to $1,075,897,940, of which $415,923,534, or 
39 nt, was for freight train cars. 
(he types of freight cars ordered for service in the United 
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States and Canada are shown in Table II. 
O1 e order for cars of unusually large capacity was 
ng 1923; namely, that of the Virginian for 1,025 
oF FREIGHT Cars ORDERED IN 1923 For Use 1n UNITED 
STATES AND CANADA 
Number Per Cent 
ONIN ac ésesisecasiviablesieuitics 5,466 5.3 
iicusieas uekeaevatto teeta 18,764 18.2 
NORD, CE SEED 22,349 21.7 
WENN, o.ia:0500c0wesee waar 6,457 6.2 
ee: a ee eae 1,214 p Re 
Oa eee ee ee eee 5,112 5.0 
DOE OS) Pikes Sanuenusecaw ee ' 
Poca akiaune dn ea keneatadcees 41,535 40.3 
eee er 1,030 1.0 
IIE cise xendeeeseinaarea 571 0.5 
Be yidndchonnsocuinceaaees 658 0.6 
‘adhetee mh Dasteinpet labemaiatds 103,156 100 
gond s of 240,000 lb. capacity. Included among 
ue or wr gondola and hopper bottom cars were an addi- 
don 1, of which the capacity was 140,000 lb. This 
was ne-fourth of all cars of these types. 
Che anding freight car development during the past 
ar | n the culmination of effort of the American Rail- 
way As tion toward the development of standard box car 
desions 


he report of the Mechanical Division Car Con- 
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struction Committee at this year’s convention. This report 
submitted proposed standard designs of single-sheathed com- 
posite and all-steel box cars. Following failure to secure the 
necessary two-thirds vote on the first letter ballot to which 
the designs were submitted, they were again submitted to the 
members of the Mechanical Division with slight modifica- 
tions to meet the more important objections developing as a 
result of the first letter ballot, for their action a second time. 
The letter ballot closed on January 19 and the results will 
soon be announced. 


Passenger Train Car Orders 


Orders placed in 1923 for passenger train cars for service 
on the railways of the United States totaled 2,291, as com- 
pared with a total of 2,382 cars in 1922. Cars ordered for 
use on Canadian railways totaled 266 in 1923 as compared 
with only 87 in 1922. Orders received for export during the 
past two years have been insignificant. A tabulation of the 
orders placed for passenger train cars during the past eight 
years is shown in Table ITI. 

An idea as to the expenditures being made for new pas- 
senger train equipment can be obtained from a recent report 
of the Bureau of Railway Economics, in which it is estimated 





TasLe II]J]—OrpeErRs For PASSENGER EQUIPMENT Cars SINCE 1916 





Year Domestic Canadian Export Total 
2,544 ae 109 2,653 

1,124 en 43 1,167 

109 22 26 157 

292 347 143 782 

1,781 275 38 2,094 

246 91 155 492 

2,382 87 19 2.448 

2,291 266 28 2,585 


Prior to 1918 Canadian orders were included in domestic. 





that the expenditures for additions and betterments of pas- 
senger train cars during 1923 would amount to approximately 
$50,000,000. 

While a large number of cars were ordered and installed 
during the year, it does not mean that the number of cars 
available for service has been greatly increased. It means 
rather the replacement of old equipment and more particu- 
larly the substitution of steel for wood equipment. The 
number of passenger train cars in service, for example, at 
the end of 1918 was 53,941, and on September 30, 1923, the 
total was only 54,349. In the first three-quarters of 1923 
the installations were 1,858 and the retirements, 1,765. 

Information in regard to the types of passenger train cars 
ordered in 1922 and 1923 will be found in Table IV, which 
includes all cars for service in the United States and Canada, 
but omits those for export. 

The few outstanding developments in passenger car con- 
struction during the past year have had to do, not with the 
engineering features of the design, but with those features 
of arrangement and finish which affect the comfort and 
pleasure of the traveler. The Pullman Company has de- 
parted from the conventional type of arrangement of its 
sleeping car sections by the installation of semi-permanent 
and permanent headboards, both designed to increase the 
privacy and comfort of travelers in open-section cars. 

A pleasing departure from the conventional standard in- 
terior finish, with which most recent passenger equipment has 
been characterized, was made by the Baltimore & Ohio in 
the interior of its so-called Colonial dining cars. In these 
cars the window design includes fan and side lights char- 
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acteristic of the architecture of the Colonial period, and 
lighting fixtures in keeping with this treatment have been 
used. 

American architecture holds enough of pleasing effect in 
line, proportion and ornamentation to provide a wide range 
of individuality in finishing passenger equipment interiors, 





TasLeE [V—Typrrs oF Pass—ENGER EguipMent Cars OrpERED FOR USE IN 
UNITED STATES AND CANADA 

1922 1923 

Coach, combination passenger, et bGinte nr rahe 1,337 736 
Sleeping, parlor, chair, etc. si ; ne 248 488 
RCRA ; are . 71 76 
Baggage, express, mail ... Sree ate 484 415 
Express refrigerator ae 270 400 
Een re ; 25 323 
_ OAS ae sey 19 16 
Private, business, miscel ane Bane 9 15 
Gasoline motor and traile Not listed 78 
Storage battery motor .. ; : 3 8 
Steam motor ....... : ; wi 1 2 
PRE es was ncuatannin@aratais ; esate 2,469 2,557 


particularly those of club and dining cars, in a manner 
that may add an element of pleasure to travel on American 
railways that, with a few exceptions, has been lacking in 
the equipment built during the past 10 or 15 years. 


Self-Propelled Cars 


During the year 1923, orders were reported by the rail- 
roads of the United States and Canada for 69 gasoline motor 
driven rail cars, 9 trailer cars, 8 storage battery motor cars 
and 2 steam motor cars. In addition, there were export 
orders for 22 gasoline rail motor cars, which included 12 
for the South Australian Railways, 5 for the National Rail- 
ways of Mexico and 3 for the Havana Central in Cuba. 

Self-propelled cars were ordered by 46 railroads in the 
United States and by two railroads in Canada. Among the 
larger roads, which ordered such equipment were the Balti- 
more & Ohio; Chicago, Burlington & Quincy; Chicago Great 
Western; Cleveland, Cincinnati, Chicago & St. Louis; Dela- 
ware & Hudson; Erie; Great Northern; Lehigh & New 
England; Lehigh Valley; New York, New Haven & Hart- 
ford; Pennsylvania; Philadelphia & Reading, and the Ca- 
nadian National. 

During the past year there has been a noticeable change 
in the trend of development of motor-driven passenger cars 
from that which characterized the early installations in the 
recent reintroduction of this type of equipment. At the out- 
set the motor cars for railroad use were largely confined to 
adaptations of standard motor truck chassis. Aside from 
the special body, the use of a light four-wheel leading truck 
and the application of flanged steel tires, the equipment 
was very largely built along the lines of standard automo- 
bile practice. Although there was a field for this type of 
equipment, it soon became apparent that it could not meet 
the conditions imposed in many cases where the railroads 
were not only willing, but anxious to install self-propelled 
motor car service. 

During the past year the tendency has been largely toward 
the development of units of greater carrying capacity, 
equipped with motors sufficiently powerful to maintain steam 
train schedules with the heavier cars, or when hauling a 
trailer. This has taken the development out of the strictly 
motor truck field and has called for considerable pioneering 
in the development of a satisfactory motor unit and trans- 
mission system. The present tendency is toward the use 
of double-end control, and there are at least three types of 
control and transmission for which double-end control has 
been developed. These are the hydraulic transmission, the 
mechanical transmission of the automobile type with electro- 
pneumatic control, and the electric transmission and control. 

One of the interesting developments of the year is the 
application of gasoline motors to standard railway coaches, 
‘using two motor units per coach. This depended on the suc- 
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cessful development of a synchronous electro-pneumatic sys. 
tem of operating the mechanical transmissions of the ‘wo 
motors, one for each truck, which was accomplished by the 
Oneida Manufacturing Company in its installation on a 
Chicago & North Western coach. 

In general, the tendency is away from the ready-made 
equipment, conforming largely to automobile standards, and 
in the direction of conformity to standard railroad practice 
in a constantly increasing degree in all parts of the equip- 
ment except the motor and transmission, which are the sub- 
jects of special development for this field. 

Considerable attention has been given during the last 
two years in America as well as in Europe, to the possibilities 
of the Diesel engine as the prime mover both for self-pro- 
pelled cars and locomotives. Its high thermal efficiency and 
the character of the fuel which it uses, makes it highly at- 
tractive for both these purposes. Its low torque at slow 
speeds and the comparatively large amount of energy re- 
quired to start it, as well as its comparatively limited de- 
velopment in types of sufficiently high speed to bring the 
weight per horsepower within practicable limits for either 
service, are conditions which future developments must over- 
come before dependence can be placed on this type of prime 
mover for railroad service. In the meantime high-power, 
high-speed gasoline engines, with the disadvantages of their 
short life and relatively high maintenance costs, as compared 
with the smaller sizes used in automobile practice, must still 
be the mainstay of immediate developments involving the 
use of internal combustion motors. 


Mounting Steel Car Wheels 
By W. F. Tidswell 


HE fitting of steel wheels on axles differs considerably 

in detail from that of cast iron wheels; the boring of 
the wheel is necessarily slower and greater care must be 
exercised to produce a smooth and parallel bore. Special 
cutters are used, and finer feeds. The axles are prepared in 
much the same way as they are for cast iron wheels but the 
wheel seat, if anything, should be freer from tool marks and 
perfectly round. The maximum and minimum tonnage at 
which wheels are pressed on varies with the different rail- 
roads according to their particular ideas of safety, and each 
may be good practice. 

As far as I have been able to observe, 11 tons per inch 
of diameter for minimum pressure and 15 tons per inch of 
diameter for maximum pressure will give the desired results. 
There is such a thing as putting the wheels on at too high 
a pressure; if extremely high pressure is used, the metal in 
the wheel hub will expand to the elastic limit and take a set, 
and, in that event, the wheel is not as tight as it would have 
been if put on at a lower pressure, keeping the stresses under 
the elastic limit. There is still another reason for not putting 
wheels on so tight and that is that some day tnese wheels 
will have to be pressed off. The removal of wheels from 
axles that have been in place for a long period is sometimes 
very difficult, and cutting the hub or plate with acetylene 
gas to relieve the pressure is necessary before the wheels cat 
be pressed off. ; 

In boring steel car wheels to fit the axle, an allowance Oo 
.005 in. to .010 in. is made. This varies according to the 
carbon content of the wheel; the more carbon the harder the 
wheel, and consequently the less expansion in the hu!) 

One factor in fitting both cast iron and steel wheels 
axles is sometimes lost sight of, or at least not taken into 
consideration, and that is weather conditions. In cold, 
snappy weather where the wheels are exposed more cr 1ess, 
the tonnage will vary considerably from that during mild o 
hot periods. This fact I have observed many times; ™ 














FE! 


cold 

press 
a sm 
bring 
when 


Ti 
ing t 
impo 
can | 
for t] 
with 
not | 
than 
more 
count 
the e 
truck 
Tl 
freig’ 
senge 
one | 
free 
shoul 


T 


three 
meck 
In 
he m 
say | 
load 
as p 
oper: 
W 
utili: 
tion 
port 
depa 
lem | 
ing, 
car | 
With 
asa 
gives 
Con 
duri 
ber 
for 
tion 
term 
a gt 
z=: 
cago, 


















>rabli 
ng of 
1st be 
pe ial 
red in 
ut the 


cs and 


r inch 
nch of 
-esults. 
o high 
etal in 
> a sel, 
d have 
under 
putting 
y heels 
s from 
netimes 
etvlene 


els can 


mice of 
) the 
der the 


eels on 
en into 
cold, 
or less, 
ild or 


: 


Sy 








FEBRUARY,. 1924 





cold weather the iron or steel does not adjust itself to the 
pressures as readily as it does in hot weather, it requiring 
a smaller variation in the size of the axle and wheel to 
bring the tonnage pressure within the limits than it does 
when the weather is colder. 


Mate Wheels by Carbon Content 


Too much care can not be taken in mating wheels accord- 
ing to the carbon contained in the steel, this being of greater 
importance than the diameter; for if the diameter varies it 
an be corrected in the wheel lathe, but the carbon is there 
life of the wheel. If a wheel of high carbon be mated 
vith one of low carbon, it is quite obvious that the wear will 
not the same. The softer wheel will wear more rapidly 
s mate. The wheel will consequently require turning 
thus causing a needless expense, not only on ac- 
loss of service metal in the harder wheel but 
nse incurred by the removal of the wheels from the 
ind subsequent handling. 

[he wheels referred to in the foregoing apply both to 
id passenger service. Preparing an axle for pas- 
nger service, however, is quite different from preparing 
freight service. - The wheel seat should be entirely 
free from tool marks, parallel and round. The journal 
should be parailel, round and absolutely smooth. The 
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method used to finish the journal differs somewhat in the 
various shops. A common practice is to roll the journal but 
this is a method that I believe can be improved upon; a 
highly polished surface does not necessarily mean that it 
will give the best service. 

When a journal is rolled it rolls down the fiber of the 
metal more or less according to the surface left by the finish- 
ing tool, and if from any cause the journal becomes hot these 
fine hair-like fibers raise up, and a cut journal is the conse- 
quence. To prove this, after a journal is rolled, rub your 
hand around it the reverse ~ay from that in which it re- 
volved when it was turned 1 you can feel a roughness 
similar to that of a man’s 1ace after shaving. This of 
course may not give any trouble, and then again it may, 
so why take the chance? 

There is a way the journal may be finished that will 
remove this possibility. After turning the journal as smooth 
as the skill of the workman can make it, place the axle in a 
speed lathe and with slow, steady strokes file the journal 
with a medium smooth file until the roughness has been over- 
come. Then finish the surface with an emery cloth on 
wooden clamps. This will not produce a highly polished 
surface, which means nothing, but will remove the fine hair- 
like fibers that would only be rolled down if finished with a 
“burnishing roller.” 


Car Shop Facilities, Equipment and Practices 


Which Will Reduce Out-of-Service Time of Modern Cars and 
Thereby Increase Railroad Earnings 


By H. W. 


Williams 


Special Representative to the General Superintendent of Motive Power, C., M. & St. P., Chicago 


nd their movement; therefore, the responsibility for 
utilization of freight cars may be placed upon 
three parties: The shipper, the transportation department and 
hanical department. 

Inasmuch as the shipper is in the position of a customer, 
ye treated with courtesy and respect, so we will merely 
m that we will greatly appreciate his endeavor to 
| unload our cars promptly; to load them as nearly 
le to capacity and to see that his crane and dumping 

handle the cars without undue roughness. 

Wit our own organization the responsibility for the 
utilization of equipment is divided between the transporta- 
tion and mechanical departments. It is the duty of the trans- 
portat lepartment to move the cars and of the mechanical 
depar t to keep them in serviceable condition. The prob- 
lem 0 iring mileage of cars is that of keeping them mov- 
ing. in the main, this is a terminal problem, for once the 
ar is in the train it ordinarily proceeds to the next terminal 
vith reasonable promptness. The terminal is built primarily 
$ameans of classifying cars for forwarding, yet it frequently 
gives t npression that it is used more for storage purposes. 
\onsiderable thought and study has been given this problem 
during last two or three years with the result that a num- 
is have instituted the practice of classifying cars 


7: utilization of cars is the product of their loading 


ler of 





‘or Main track movements over long distances. The adop- 
On Of this policy has proved profitable in most cases. The 
‘erminal is the crux of the transportation problem for there is 
* great deal more to be gained here toward increased car 
oa before the 1923 Car Department Staff Meeting of the Chi- 


cece & St. Paul. 


mileage than in any other particular place by .eliminating 
congestion and delays. 

This phase of the problem is not within the province of 
the mechanical department and we can do but little more 
than to mention it as a matter for consideration and recom- 
mend it for serious thought and study. We can, however, 
make it our duty to see that we offer no resistance to the ex- 
peditious handling of cars by being prompt with our inspec- 
tions and light repairs, and by assisting in every way possi- 
ble to keep revenue cars serviceable and ready for schedule 
movements. 


“Light” and “Heavy” Repairs 


Generally speaking, freight train car repairs are divided 
into two classes: Light and heavy. These are rather indefinite 
terms, yet they are so familiar as to be readily understood 
by all. 

To a certain extent, the problem of handling light repairs 
is readily dealt with; that is, given reasonably adequate sup- 
plies of tools, material and standard parts, and a certain force 
of men, that part of the maintenance problem will take care 
of itself and cars will be switched on and off of the rip track 
daily without much fluctuation. This does not infer, how- 
ever, that a large amount of money is not involved in this 
work, but the point is that very little can be done to improve 
on the methods and practices now prevalent in performing 
this class of work. Light repairs consist of work done to 
offset current wear, breakages and loss of parts accruing from 
the ordinary handling and movements of cars day by day. No 
distinction is made between foreign and home cars or be- 
tween classes or series of cars. All cars are run in together, 
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necessary repairs made, and the cars pulled out and put into 
service again as quickly as possible. Each car is handled 
individually. No two cars have the same defects nor require 
the same kind of repairs and for this reason there is very lit- 
tle that can be done to anticipate the necessary repairs except 
to have a reasonable supply of material and parts on hand to 
expedite the work. 

The situation with respect to heavy car repairs is entirely 
different. Heavy repairs accrue, generally speaking, from 
three different sources: Wrecks, ordinary wear and tear as 
accumulated .over a period of years, and obsolescence. Re- 
pairs to cars accumulated from the first two sources are 
usually accomplished by replacements in kind. More exten- 
sive work is required to overcome obsolescence as in this case 
it becomes necessary to strengthen and remodel the cars to 
overcome inherent weakness in design and construction. It 
is in the disposal of heavy repairs accumulating from long 
periods of service and from obsolescence that the greatest 
opportunities exist for the mechanical department to produce 
economies and reduce the time that the cars are held out of 
service. 

In general, a freight car requires heavy repairs or rebuild- 
ing about once in every eight years. In addition to the 
deterioration of important parts, it is necessary in these gen- 
eral overhaulings not only to replace these parts, but also 
to overcome obsolescence in design. On this basis, about 1214 
per cent of the freight cars should be rebuilt and brought up 
to date every year. Such figures as are available indicate 
that few roads have conformed to this practice in the past, and 
that, therefore, there is a large amount of deferred mainte- 
nance. Many of the older cars are being operated without 
improvements which should be made if they are to give satis- 
factory service. The fact that cars are not being rebuilt at 
the proper intervals, means that the equipment as a whole is 
not averaging as well as it should in car miles per day or in 
car days in service. ‘Therefore, is it not the proper thing to 
anticipate such work as far as possible and prepare for it in 
advance? 

A careful survey should be made of the equipment to de- 
termine such series of cars which according to this law or 
cycle of repairs are due or will be due within a definite time 
for general overhauling and arrange to call in such cars to 
designated points for concentrated work. All cars within the 
series selected should be overhauled whether they are in bad 
order or not, as experience indicates that if they are not 
already in bad order, it is only a question of a short time 
until they will be. 

During recent years a large number of heavy repairs or 
rebuilding programs have been performed for the railroads in 
contract shops. The outstanding fact with respect to these 
contracts is that they cover the performance of identical 
operations of a large number of cars of the same series. This 
means much in reducing the cost per car toa minimum. New 
material can be purchased and fabricated in quantities. The 
fixed facilities can be located and adjusted to best serve the 
particular operations to be performed and the number and 
size of gangs can be adjusted to obtain a perfect plan. 
Special hand tools may be provided to fit the specific require- 
ments of a single series of cars, and the gangs organized for 
a repetition for certain specialized operation are able to de- 
velop a facility of performance entirely impossible when no 
two consecutive operations are alike. 

Contrast this with the usual run of heavy car repairs as 
handled at the railroad car shop or repair track. Cars are 
taken into the shop without regard to series, just as they 
become available by chance arrival at the home shop. Even 
where some attempt is made to accumulate a run of cars of 
a single series each car is likely to be subjected to individual 
treatment based on detailed inspection so that there is con- 
siderable variation both in the kind of material and the nature 
of the work required for the individual cars. 
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Organize for Repairs to Single Classes of Cars 


Is not this, then, the key to the whole situation? If a 
railroad can call in the cars of a single series in sufficient 
number to meet the requirements of a contract shop, is it not 
equally possible to make the same arrangement with respect 
to the operation of at least part of its own heavy car repair 
facilities? This might call for the setting aside of a part of 
a given shop to be organized to handle a single class of cars 
until that series has all received the needed heavy repairs or 
a single shop may be devoted entirely to this class of work, 
leaving the other shops to take care of the current run of 
miscellaneous heavy repair work. The advantages of thus 
organizing heavy repairs are so far reaching in their effect 
on the cost per unit that they should receive careful con- 
sideration. 

To carry out this policy successfully, it will be necessary 
to organize carefully. The plans and construction of each 
series of cars should be studied well in advance of the work 
and such changes as are necessary to overcome inherent weak- 
nesses in the car itself must be developed beforehand so 
that materials will be obtained and parts fabricated in ad- 
vance. Then everything will be in readiness for application 
when the cars are placed in the shop for repairs. The repair 
forces should be organized into individual gangs to handle 
the various phases of the work so that the cars will advance 
step by step through the shops. With such an organization 
a high productivity and a rapid turn-over of cars will be ob- 
tained. Careful organization along this line will do more 
than anything else toward decreasing the out-of-service period 
of modern cars. 


A Wheel Car for Changing Wheels 


on the Line 
By W. W. Warner 


Works Manager, Youngstown Equipment Company 


CAR has been constructed from an old steel under- 
frame box car for the purpose of reducing to a mini- 

mum delays to cars set out for wheels. This car was 
taken from a series that was being dismantled. It is of 60,- 
000 lb. capacity and 36 ft. long. The superstructure above 
the floor was removed and plank sides 24 in. high applied to 











Two Men Loading a Palr of Wheels on New Type of Wheel Cat 


one-half of the underframe. On the opposite end a hand 
crane of standard channels and angle sections was built. 
Gearing, standard to section hand cars, was used in col 
structing the operating parts. With this crane, one man 1s 
able to load a pair of wheels with 10-in. journals. A bo 
is provided on the end of the car for a pair of jacks, neces 
sary tools, journal box packing, and an assortment of box 
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and column bolts and nuts. Two pairs of wheels of each 
size commonly used in freight service, are carried on the 


\s soon as a message is received from the division super- 
intendent that a car requiring wheels has been set out, the 
special wheel car is placed on the first train and billed to the 
point where the car requiring the wheels is waiting. The 
men to do the work are sent either with the special wheel car 
or on the first passenger train. This procedure is carried out 
with much less expense than the old method where it was 
necessary to load a pair of wheels on a flat car or drop end 
gondola, with the blocking, jacks, and other equipment re- 
quired to apply the wheels. This car was sent to the point 
where the wheels were required and the men were sent on the 
first available train. In many cases the car needing the 
wheels was located in such a place that it was difficult to get 
the wheels off the car on which they were shipped and under 
the car to which they were to be applied. It was usually 
necessary to roll the wheels out on the ground and then move 
them with wheel sticks to the desired position. 

By the new method the wheel car can be placed on an adja- 
cent track, or on the same track, if possible, next to the end 
of the car where the wheels are to be applied. Then the 
wheels can be swung around and lowered to the track ready to 
roll into place. The old wheels can be picked up with the 
crane and swung around on to the wheel car. This reduces 
the amount of work and time required to the minimum. This 
method also provides for bringing in the old wheels that 
have been removed instead of leaving them along the right-of- 
way for several months as was formerly the common practice. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
officers but also to car inspectors and others, the 
Railway Mechanical Engineer will prrint abstracts of deci- 
tons as rendered.) 


railroad 


Air Brakes Cleaned More Than Once Within Sixty 
Days 


The Fort Worth & Denver City rendered a bill, on June 
22, 1922, for repairs to 43 cars belonging to the St. Louis 
Southwestern. This bill included a charge of $248.32 cov- 
ering repairs made during April and May, 1922, for clean- 
g, testing, stencilling and repairing the air brakes. 
Thirty-two out of the 43 cars had been cleaned within less 
than eight months from the date of the previous cleaning, 
and six cars were cleaned twice by the Fort Worth & Denver 
‘it n an average of three days between cleanings. 

TI Louis Southwestern claimed that these repairs 
Were ecessary as it had given the matter of cleaning the 
air br on these cars close attention, as was evidenced by 
iat out of the total of 43 cars involved in the argu- 

6 cars were out of date under the rules. It also 
that the charge of $161.23 covering the repairs 

irs was improper and should be cancelled. 

Worth & Denver City stated that at the time 
as done on these cars, the Interstate Commerce 


Ing, ¢ 


: inspectors were on its line and were penalizing 
rv r r this defect. This required it to watch all trains 
dose | it was also found that in order to comply with 
the | States Safety Appliance Acts, it was necessary 
og a large amount of such repairs at that time. This 
nade 


pear that it was specializing in this class of 
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repairs, but it contended that it was within its rights in 
cleaning the air brakes on any car as per A. R. A. Rule 60 
and that the charges as rendered were proper. 

The Arbitration Committee rendered the following de- 
cision: Arbitration case 1260* applies. Settlement shall be 
made accordingly.—Cahe No. 1279, St. Louis-Southwestern 
vs. Fort Worth & Denver City. 


Duplicate Charge for Repacking Journal Boxes 


On August 4, 1920, the Baltimore & Ohio charged the 
Texas & Pacific for repacking the journal boxes on T. & P. 
car No. 16142, there being no date showing the time the boxes 
were last packed, stenciled on the car. The journal boxes 
were packed again on March 2, 1921, by the Northern Pa- 
cific. This road also presented a bill for repacking the 
journal boxes, reporting the stenciling as showing the old 
date to be B. & O. March, 1920. 

The Texas & Pacific took exceptions to the two charges 
against this car coming within a period of seven months, 
claiming that it was not in accordance with A. R. A. Rule 66, 
which specified that no charge should be made if the re- 
packing is done within nine months from the date stenciled 
on the car.’ It contended that either the Baltimore & Ohio 
or the Northern Pacific should withdraw its charge by fur- 
nishing an offset authority. 

The Baltimore & Ohio refused to withdraw its charge, 
claiming that the car was not on its line during March, 1920, 
and that it stenciled the car August, 1920. The Northern 
Pacific claimed that it had reported the correct old stenciling 
and that the Baltimore & Ohio stenciled this car “3-20” 
instead of “8-20” as indicated by its billing repair card. 

It was decided by the Arbitration Committee that, inas- 
much as the Baltimore & Ohio states positively that the car 
was not on its line during March, 1920, it is evident that the 
Northern Pacific mis-read the stencil marks and its bill, 
therefore, should be withdrawn.—Case No. 1278, Texas & 
Pacific vs. Baltimore & Ohio and Northern Pacific. 


Responsibility for Car Damaged in Switching 


St. Louis, Troy & Eastern car No. 1517 was damaged 
while being switched in the Madison, Mo., vards of the Ter- 
minal Railroad Association of St. Louis. It was reported 
by the yard foreman at Madison yards, that while switching 
on the south end of the westbound track at 8:10 p. m. Octo- 
ber 6, 1921, he noted that there was room on track 36 for 
five cars. He took the slack on five cars and let them roll 
in on track 36. The St. Louis, Troy & Eastern empty coal 
car No. 1517, standing thirteenth from the head end of the 
train on this track, broke in two. After making an examina- 
tion, the car was chained up and placed on track 40. This 
work incurred a delay of 25 min. The damage to the car 
consisted of two broken center sills, four broken intermediate 
sills, two broken side sills and eight broken coal side boards. 
There was no damage done to the track. The Terminal 
Railroad based its case on this report, which it claimed to be 
correct. The owner contended that a rider-was necessary on 
these cars in order to control them properly as there is .5 
per cent grade at this point. It asked a decision requiring the 
handling line to pay the cost of repairs, claiming unfair 
usage. 

It was decided by the Arbitration Committee that the 
damage to this car was the handling line’s responsibility, 
according to Rule 32, Section (d), Item 4. The decision 
under Case No. 1,2247 was referred to.—Case No. 1,274, 
St. Louis, Troy & Eastern vs. Terminal Railroad Associa- 
tion of St. Louts. 





*Case No. 1,260 was reviewed in the October, 1923, number of the Railway 
Mechanical Engineer. 

+Arbitration Case No. 1224 was reviewed in the September, 1922, number 
of the Railway Mechanical Engineer. 














Gasoline Motor Coach Built by the National Steel Car Corporation and Driven by 225-Hp. 











Sterling Engine 


Canadian National Gasoline Motor Car 


National Steel Car Corporation Builds Steel Coach Seating 55 Persons, 
Driven by 225-Hp. Motor 


HE Canadian National probably has made a longer and 


more thorough study of the possibilities of the self- 

propelled rail motor car than any other railroad. In 
the endeavor to find out which types were the best suited 
to the various peculiar traffic conditions existing in different 
places, a number of cars have been built and tested out. 
Some have been small and others relatively heavy. The list 
has included those driven by gasoline passenger car engines, 
gasoline truck engines, steam engines and electric storage 
battery motors. The latest addition to the list is a steel- 
body combined passenger and baggage car built by the 
National Steel Car Corporation, Hamilton, Ontario, and 
driven by a 225-hp. Sterling gasoline engine. This car was 
delivered to the Canadian National in November, 1923, and 
after thorough tests was placed in regular service between 
Toronto and Hamilton, a distance of 38.7 miles, where it is 
at present in operation. ‘The car leaves Hamilton at 6:30 
a.m. and arrives at Toronto at 7:35 a.m., and on the return 
trip, it leaves Toronto at 9:30 p.m., reaching Hamilton at 
10:45 p.m. It is*reported that even when running at high 
speed—with the governor set for 50 miles per hour—no 
noticeable vibration is experienced, oscillation and sidesway 
are slight and that for smooth and silent running it com- 
pares well with standard passenger cars in steam service. 

The car is of steel construction with a single arch type 
roof formed of flat steel bar carlines, and '4-in. poplar roof 
boards, covered with canvas, well bedded in white lead. The 
steel underframe includes fish belly type center sills, spaced 
to provide room for engine and transmission. 

The length of the car overall is 55 ft. 94 in.; the length 
over end sills, 54 ft. 114 in.; the width over side sheathing, 
8 ft. 9 in.; the height from top of rail to floor, 3 ft. 95% in., 
and the height from the top of rail to roof, 12 ft. 9 in. 
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The weight of the car is between 40,000 lb. and 45,000 Ib. 

The interior is divided into two compartments. The 
rear or passenger compartment is 31 ft. 2 in. long and pro- 
vided with seats for 44 passengers. The front or baggage 
compartment is 15 ft. 2 in. long and, while intended pri- 
marily for carrying baggage and express, is fitted with col- 
lapsible wooden slat seats, which accommodate 11 passen- 
gers when occasion requires. On a basis of 55 seated pas- 
sengers, the dead weight per passenger is between 75 and 
80 lb. 

The interior of the passenger compartment is finished in 
cherry with Agasote ceiling, and presents a pleasing appear- 
ance. The partition between the two compartments matches 
the interior finish and is provided with a double-swing door 
having a plate glass panel. The double, non-reversible trans- 
verse seats are upholstered in green plush with polished brass 
corner grabs on the seat backs. All windows are arranged 
to raise and are fitted with removable storm sash. The cul- 
tains are of silk-faced Pantasote with Rex rollers and 
Forsythe ring fixtures. A drinking water tank and cup 
vendor are provided. There is one saloon in the passenger 
compartment fitted with hopper, folding wash basin, mirror 
and paper towel holder. 

The rear platform has two vestibule side doors ana 7°. M. 
Edwards steel trap doors, covering the step openings. : 
vestibule end door is provided for use in case a trailer 38 
carried. The rear body end door is of cherry with glazed 
panel and swings inward. The vestibule end windows are 
provided with storm sash and all doors have weather strip 
ping to make the platform weather proof. 

The baggage compartment is sheathed with poplar. with 
open-carline finish. There is a sliding baggage doo with 
4 ft. opening on each side. All windows are arranged ‘o rals¢ 
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except the two at the driver’s seat, which are arranged to drop. 
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‘he trucks are of the four-wheel pedestal type, spaced 32 
ft. 5 in. from center to center of bolsters, and have a 5-ft. 
8-in. wheel base. The wheels are 36 in. in diameter, steel 
tired, and have spoke type centers. The journal bearings 
are of the Stafford roller type with roller end thrust. Each 
truck has two triple elliptic bolster springs and four helical 
equalizer springs. The bolster is of the swing motion type; 
the frames are of 6-in. structural steel channels, and the 


pedestals and equalizer spring caps are of cast steel. 

Each end of the car is fitted with a Type D coupler. The 
front one is supported by a steel casting attached to the end 
sill in such a manner that it can be taken down easily should 
occasion arise to remove the engine from the car. The rear 
oupler is fitted with a spring draft gear. 

The car is driven by a Sterling, Dolphin type, six-cylinder 
gasoline engine, with cylinder of 534-in. bore and 634-in. 
stroke. The power rating of the engine is as follows: 800 
rp.m., 116 hp.; 1,000 r.p.m., 144 hp.; 1,200 r.p.m.; 180 hp., 
1,400 r.p.m., 205 hp., and 1,600 r.pm., 225 hp. The 
engin «id clutch are carried on a sub-frame, which is 
supported from the car center sills by a three-point suspension 
id so arranged that the entire unit of frame, engine and 
clutch can be removed through the end of the car by sliding 
the frame brackets along the center sill bottom angles after 
the front coupler and radiator have been removed. 

The engine is fitted with two Stromberg carburetors and 
triple ignition furnished by a North East 12-volt generator 





Baggage Compartment, Looking Toward Driver’s Seat; Seats 
-olded Back and Casing Around Motor Removed 


1 connection with a Westinghouse 6-cell 12-volt storage 
attery, with an emergency switch to take ignition from the 
s2-volt lighting batteries. These lighting batteries are also 
wed for the North East starting motor. There are two 
sisoline tanks having a combined capacity of 75 gallons, 
Which carried below the car body. The gasoline is 
pumped from the main tanks to an auxiliary tank from which 
‘leeds Ly gravity to the carburetors. 

Che clutch is of the multiple disk type and runs in oil. 
transmission is. of special design and provides four 


‘peeds frward and three speeds in reverse. The gear shift 
Sol the progressive type. The drive is through the trailing 
Axle of forward truck and the leading axle of the trailing 
tuck, the power being carried from the transmission to the 
\vloc } ae ° . 

“Nes by ‘exible shafts and bevel gearing. The bevel gears 


Teenclosed in a steel housing with a torque arm suspended 



























































from equalizer bars mounted on the inside axle. Provision 
is made for disengaging the front truck drive shaft by an 
operating lever near the driver’s seat, thus permitting driv- 
ing from the rear truck only in cases where the required 
tractive force is small. 

When the interior view of the front compartment was 
taken, the sides of the steel casing enclosing the engine were 
removed. The large asbestos covered sheet metal pipe lead- 
ing from the top of the engine casing carries the escaping 
gases of combustion to a short stack extending through the 
car roof. The emergency passenger seats are folded back 
against the side walls to provide maximum space for baggage. 

A Peter Smith hot water heater is installed in a separate 
heater room in the passenger compartment, which also con- 
tains the coal box. Hot water pipes are lead along both sides 








Interior of Passenger Compartment Looking Toward the Rear 


of the car under the seats. Change of air is obtained by five 
ventilators in the car roof, which may be opened and closed 
from the interior. 

Current for lighting is furnished by a U. S. L. Type F 
generator, with chain drive from the engine and 16-cell, 32- 
volt U. S. L. batteries underneath the car near the center. 
The lighting fixtures include seven center-ceiling, 50-watt 
lamps in the passenger compartment, two in the front com- 
partment and two rear vestibule lamps. An electric head- 
light and marker lights are also provided. 

The brake is of the Westinghouse combined automatic 
and straight air type, with provision for trailer operation. 
Air is furnished by a D. H. 10 compressor connected to the 
transmission by a noiseless chain drive. The brake rigging 
on the truck is of the clasp type. Air sanding apparatus 
delivers sand in front of both trucks. 


FurEL RECOVERY FROM ASHES.—According to a recent issue of 
Engineering (London) magnetism is now being successfully em- 
ployed to recover unburned fuel from ashes. The apparatus de- 
vised by Messrs. Fried Krupp in Germany depends for its opera- 
tion upon the fact that practically all coal contains iron in the 
form of pyrites. Although the pyrites have no magnetic proper- 
ties, they are converted into magnetic oxides of iron when the 
coal is burned. As the whole of the iron passes away with the 
clinker, the metal exists there in a much more concentrated form 
than in the original coal. The actual separation is accomplished 
by passing the furnace refuse over a rotating magnetic drum, 
the ashes being delivered to the drum by a bucket elevator and 
a vibrating screen. Each size is passed separately to the surface 
of the drum. The clinkers, on account of the iron contained, are 
held magnetically to the surface for a portion of the revolution 
and then drop off into small wagons or other receptacles as the 
current exciting the portion of the drum that holds them is auto- 
matically broken. Particles of good coal and coke, containing 
no magnetic oxides, do not adhere to the drum, but leave it 
directly after contact, falling vertically into special hoppers. 
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Pi 


lost Important Items 


By Emil.Erickson 
Car Foreman, New York Central, Chicago 


in such condition that the transportation department can 

make the highest speed with trains over the road and 
also avoid the loading of bad order cars. In order to secure 
results it must be borne in mind that sufficient time should 
be allowed on trains and sufficient help to do the necessary 
work in the proper manner. 


|: is desired to get the best possible inspection and get cars 


Inspection of Cars on Arrival at the Receiving Yard 


On arrival of cars in receiving yard, the track must be 
properly protected by a flag or light, and where work is 
done that requires men going underneath the cars, the track 
should be locked for the protection of the men doing this 
work, 

After the track is properly protected, it is well to give 
the train an air test, to locate any defective brakes. In doing 
this, you will prevent getting the cars with defective brakes 
lined up in the outbound train, which often means switching 
the cars out after the train is made up. 

Where the air brake work is taken care of in the classi- 
fication yard this in-bound air test would not be necessary, 
as in this case it would not require switching out the car 
for any air brake defects. 

The train should be carefully inspected for any other de- 
fective cars that have to go to the repair track. All defects 
that can be repaired in the train should be marked up “Re- 
pair in Train.” 

Empty cars should be carefully inspected and carded for 


the class of commodity they are fit to carry. Bad order 
cars should be carded to repair tracks or shop. 
Loaded cars having defects such as should be repaired 


before reloading, but will permit the car to go to destination, 
should be carded ‘Repair Track or Shop When Empty” to 
avoid reloading before repairs are made. No loaded car 
should be cut out and sent to the repair track that can be 
repaired in the train, as this means delay as well as extra 
expense in handling. 

Cars inspected for the loading of powder and other 
explosives should never be inspected except in daylight as it 
is impossible to make proper inspection by lamp light and 
the party making this inspection should be familiar with all 
instructions covering this class of lading. This also refers 
to cars for loading flour, grain, merchandise and other 
ladings that require water-tight roof, sides and ends. 





* Abstract of a paper read before the Car Foremen’s Association of Chicago 
and at the convention of the Chief Interchange Car Inspectors’ and Car 
Foremen’s Association, held at Chicago, October 3-5, 1923. 


Inspectors should be instructed to give careful attention 
to running gears, draft gears, and safety appliances. Also 
to brake hanger pins and cotters, brake beams and hangers, 
brake hanger bolts and cotters, box bolt and column bolt 
nuts, arch bars, truck sides and wheels, journal boxes and 
contained parts, knuckles and knuckle pins. 

Loose and worn box bolts and missing oil box covers 
generally indicate flat or shelled out wheels. Close inspec- 
tion should be made for wheel defects such as worn or broken 
flanges, seamy and hollow treads, broken brackets and broken 
plates. 

Defective draft rigging can generally be noticed by broken 
striking plates, coupler pulled out too far, or coupler hom 
backed solid against the striking plate. 

Defective conditions in journal boxes such as cracked and 
worn lining and other defects that will eventually cause a 
hot box can generally be detected by paying particular 
attention to the end of the journal around the center punch 
mark, which will invariably show a sign of heating around 
the center a long time before it actually develops into a hot 
box. If close attention is given to this sign many hot boxes 
can be prevented if corrective measures are taken by pulling 
out the packing and examining the journal bearing and 
wedge, as well as packing, which often is found to be im 
bad condition at the rear of box, although apparently all 


‘right at the front. 


Cars Coming from Connections 


In receiving cars from connections inspection should be 
made for delivering line defects to protect the receiving line 
against such as are chargeable to the delivering line. Hov- 
ever, inspectors should be taught not to be too technical 
in receiving cars from connections as there is no need under 
present A. R. A. rules to hold up cars unnecessarily. This 
refers particularly to loaded cars as it is more importail 
to get loads to destination than to hold cars for a minot 
defect. 

Empty cars offered in interchange on an order for certail 
classes of lading should be inspected to see that they are iit 
for such lading, in order to prevent them from being moved 
from the point of interchange to the loading point and after- 
wards rejected. 

Inspectors should be instructed in keeping proper records 
as to cars carded “‘bad order,” defects and cause, cars carded 
for lading, etc. 

Reports should be made out for all cars damaged in yard 
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or train service, giving full information as to how the dam- 
age occurred. 
~The necessary information should always be shown on 
bad order cards as well as damage reports as to how the 
damage was caused. All records should be checked to see 
that they conform to A. R. A. rules. 

In the receiving yards a great deal of good can be accom- 
plished and considerable delay can be eliminated by having 
men to do all light running repairs—such as applying brake 


hangers, brake shoes and keys, brasses, journal box keys, 


and other light repairs that can be made in the train yard. 
This saves switching to repair tracks and also delay in get- 
ting cars to their destination. 


Inspection and Repair of Cars in Classification Yards 


After the work has been completed in the receiving yard 
and trains are made up, the air brake men should give the 
train the standard brake test, and make inspection for any 





Defective Brasses 
Worn Lining; Cracked and Pitted 


Left to Right): Cracked Lining; Broken Lining; 


defects th 
to prevent 


it may have developed in yard switching in orde1 
iny cars so damaged leaving the terminal. 

It may not be possible to make repairs in some receiving 
yards due to limited room or other operating conditions. In 
these cases the defects can be taken care of in the classifica- 
tion yard, after the train is made up and turned over to the 
inspectors by the transportation department. However, in 


either case sufficient time should be allowed to do the work 
prop It is a great deal better to get the train in first 
class lition before allowing it to leave the terminal than 


it is to have delays on the division and having to set out 
ars on the road, which often results in damage claims. 

To get trains over the road with a minimum of hot boxes, 
the b sults can be obtained by having the oilers go over 
ifter it has been made up, as in yard switching 


packing and brasses are often misplaced due to switching of 
‘ars, particularly on empty and light loaded cars. There- 
lore, ving the oilers go over the train carefully, after it 
has b uilt up, they will be able to replace the packing 
nd s it it is in proper condition before leaving the yard. 
It ha the writer’s experience that many waste grabs are 
liscoy in this manner and corrected before the cars get 
out terminal 

Inspe of Cars at Miscellaneous Loading Points 
Ins s at industries and other loading points should be 
thorou familiar with loading rules, and should do all 
they help the shipper in getting the cars loaded in 
accor, vith the rules. 

Wh specting a car for a certain class of lading, he 
shoul that it is fit for the class of lading it is going to 
“airy, hat it is in such condition that it will carry the 
“ nation without being set out en route due to bad 
order ng accidents. 
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Cars set for any lading that may be damaged by protrud- 
ing nails or bolts should have the protruding nails or bolts 
removed. A great deal could be accomplished by having all 
nails and cleats removed when cars are unloaded. 

Particular attention should be given the running gear, 
draft rigging, air and hand brakes before cars are loaded. 

At all loading points a sufficient force should be employed 
to see that every car is in first class condition before it is 
allowed to go forward, as at most loading points there is 
much more time to do the work than in the train yards. 


Inspection and Repair of Cars on Repair or Shop 
Tracks 


Loaded cars on repair tracks or shop tracks should be gone 
over by competent inspectors before repairs are started. All 
work that is to be done should be written up on the original 
record repair card. The defects and cause of defects in all 
cases should be plainly marked or stated. For example, the 
words “Missing,” “Bent” or “Broken” should not be used 
alone but the condition under which they were missing, 
broken, or bent must be plainly stated. 

All cars on repair tracks should have couplers gaged as to 
height and also have knuckles gaged to determine any worn 
part. A satisfactory way of doing this is to assign a man to 
go over the tracks in the morning to gage couplers, and mark 
on the ends of the car the coupler height as well as con- 
dition of the knuckles. In this way the inspector in writing 
up the other work can enter this information on his record 
repair card. 

Trucks should be examined as to brake hangers and pins, 
cotters, and other defects. All journal boxes should be in- 
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Special Jacking Block Hooks Over the Wheel Rim, Holding the 
Wheel Down While Changing the Brass i 


spected as to the condition of dope, journal bearings and 
other parts. 

On heavily loaded cars particular attention should be paid 
to side bearing clearness, in fact, no car should be allowed 
to leave the track without having all necessary repairs given 
attention in order to keep the car from being set out or 
placed on the next repair track. Of course, in cases of loaded 
cars judgment should be used, so as not to cause unneces- 
sary delay for defects that will not prevent the car carrying 
its load to destination. 

Empty cars set for light repairs should be thoroughly in- 
spected and repair work to be done should be written up, as 
stated above, on the regular original record repair cards. 
Empty cars undergoing light repairs should always be put in 
shape for the best class of service possible with light repairs. 

At most places and at most times the repair track foreman 
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and the inspectors have to govern themselves according to the 
demand for cars. If there is a heavy demand for cars for a 
certain class of lading he has to see that he gets his cars 
fixed up for this lading in the least possible time in order to 
take care of this demand. He should, however, at all times 
bear in mind that the nearer he gets the car in 100 per cent 
condition before it leaves his tracks the longer it will stay 
off the repair tracks. 

In handling repairs on repair tracks, as well as at shops, 
the writer has found that the most important items to take 
care of are the journal boxes and contents, the air brakes and 
hand brakes. 

I have found the most satisfactory way to get results has 
been to assign special men to take care of repacking and re- 
brassing the cars when passing over shop and repair tracks, 
as well as to assign all the air brake and hand brake work to 
special men. By assigning special men to these particular 
duties they get more familiar with the work and produce 
better results. This, of course, as you know, can be extended 
to the rest of the repair work as well. 

It has been my experience, in regard to taking care of the 
lubrication of cars passing over the repair tracks, that by 
assigning a special gang to repack and rebrass the cars these 
men have become experts in detecting defective brasses and 
other defects, and I feel that a great deal of our hot box 
trouble could be eliminated by all railroads making it a prac- 
tice to follow up the changing of brasses and repacking the 
boxes the same as we do in the way of cleaning and repair- 
ing air brakes—once in every twelve months. 

I have, personally, made repeated tests on some of our new 
cars that have been in service from one to two years and 
found that invariably on the car that has been in service over 
12 months a large percentage of brasses are in defective con- 
dition. Some of the common defects are cracked and loose 
linings; others worn out. 

I feel that if this practice were put into effect, hot box 
trouble would be reduced to a minimum. Our experience on 
passenger equipment, on which this practice is followed 
up, has been—and is—that hot boxes are practically elim- 
inated. Of course, on passenger equipment we follow it up 
much closer than once a year, in fact, in the winter months 
the cars are jacked and repacked once every three months. 

When we consider that practically all freight cars get on 
some repair track at least once every year, it would not be 
any more work to take care of the boxes once every year than 
it is to clean and repair air brakes annually. 

One point in regard to the causes of hot boxes, that has 
been brought up very plainly to the writer, is that almost all 
start in the rear of the box. When a hot box is discovered 
before it actually bursts into flame and the packing is pulled 
out, you will generally find that the packing in the rear of 
the box is packed in there so hard that it becomes glazed and 
dry. This condition you will find on cars that have been 
running for several years without being repacked. This is 
brought about by continued poking in the box and adding 
a little more dope in front. This, of course, we all know is 
through lack of knowledge on the part of the person doing 
the oiling and repacking in the yards. If every oiler would 
use the packing iron properly this condition would not exist. 
Instead of continually pushing the dope back in the box it 
should be thoroughly loosened up from the front to the back, 
and packing placed in the box firmly, but not forced in solid 
enough to cause it to become hard and dry. 

As you all know, the power of the air brake is useless un- 
less the foundation brake rigging is properly adjusted and 
maintained. ‘There is a chance for lots of educational work 
along the lines of instructing the repairmen in the importance 
of applying the proper levers, rods and connections when 
making repairs to the brake rigging. 

A K-2 valve is not worth much if the top rod is too long, 
the bottom rod too short, or a wrong cylinder lever is used. 
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I have found the best way to get cars going off repair tracks 
with good brakes is to train a certain number of men to be 
responsible for the condition of the entire brake apparatus 
on the car, as it is almost impossible to train all of the car 
repairmen to thoroughly understand the brake rigging all the 
way from the triple valve to the brake shoe. 

One of the most common faults in letting ordinary repair- 
men connect up the brake rigging, is that when he renews the 
brake beam he does not pay any attention to the difference in 
the brake beam fulcrum, which, we know, varies from 1 in, to 
3% in. You will find that the majority will use the same 
bottom rod and connect it in the same hole as it was when the 
old beam was on the car, in this way disarranging the entire 
brake rigging, causing wrong alignment of levers and wrong 
piston travel. 

These conditions, of course, are mostly found from the 
smaller points where there is no air testing out the piston 
travel, but I will have to admit that I have seen these con- 
ditions come from some of the large points. 

If a special gang is educated along these lines they soon 
become acquainted with the different classes of cars that 
they handle and have little trouble in detecting the faults. 


Discussion 


T. S. Cheadle (R. F. & P.): I found quite a few cases, 
lately, where the indication was that a journal was heating 
and, on jacking the car for examination, I found it had been 
given attention. I do not know just how to overcome this. 

In taking care of the work as much as possible out in the 
train yards, also the light repair tracks, my experience is 
that a good deal can be accomplished by furnishing the men 
with the proper tools to do the work. I mention one tool 
especially and that is a ratchet pipe wrench. I have known 
of a car having to be carried from one to six miles to get toa 
place where a man could thread a pipe—the heavy rip track. 
The car foreman turns himself into a car mover, instead of a 
car repairer, and, in trying to keep down the bad orders, he 
forgets the intention on the repair track is to get the car 100 
per cent. 
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Broad Windows with Side Casements Tone with 
Decorations of New B. & O. Diners 
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‘ Driving Box Wedge Jig 


By H. H. Henson 


planing wedges than the old method where the wedges were 
separately clamped to the table and it was necessary to set 
up the wedges to plane each of the surfaces. 


Cases, Southern Railway, Chattanooga, Tenn. 


. Two Welding Job 
been A J1G for securing driving box wedges to the table of a wo e ing ODS 
this. ylaner is shown in the drawing. Its use permits the ; 

A + sag op aan ; ae ft. : By E. B. Lewis 
in the completion of the entire operation of planing without remov- 


ce is ing the wedges. The number of wedges that may be planed Atlantic Coast Line, Rocky Mount, N. C. 

> men at one time is limited only by the size of the planer table. A PACIFIC type locomotive cylinder, illustrated in Fig. 1, 
e tool lhe jigs are made of machine steel, as shown in the draw- developed several serious cracks, one of which was in an 
nownh ing, and are fastened to the planer table by %-in. by 3¥-in. inner wall between the steam and exhaust passages. Using 
t to a T-head bolts. One is placed at the end of each wedge, the 

track. wide end resting on the lower shelf of one jig and the narrow 

1 of end resting on the upper shelf of another jig. The wedges 


are fastened or anchored on the jig, as shown in the illus- 
by means of conical shaped 34-in. by 13-in. set 


























| of Jig for Holding Driving Box Wedges on the Planer 







Screws, casehardened at the cone end. A row of wedges is 

Clam in place end to end on the table with a jig between 

each Then the entire row is pushed up tight and the 

= are tightened to the table by means of the 7%-in. bolts. 

“eM sis done, the set screws are tightened up to hold the Fig. 1—The Cylinder As It Appeared After Welding 

r@ses in place while the sides are being planed. As many 

eben gs oe ha used as are required to hold the wedges cast iron filler rods, a successful attempt was made to repair 
.— * the planer table. this cylinder by the oxyacetylene welding method as follows: 


ig has proved to be much more satisfactory for 
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All cracks were beveled and in order to get at the crack in 
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the inner wall a triangular section of the outer wall was cut 
away at the position indicated in the illustration. A furnace 
was built about the cylinder in the usual manner, using arch 
bricks about 12 in. by 16 in. square and preheating the 
cylinder with a charcoal and scrap wood fire. All cracks 
were then welded and the cut-out section in the cylinder wall 
reapplied, using the oxyacetylene torch and cast iron filler 
rods. This was the first job of its kind on the Atlantic Coast 
Lines and was entirely successful. Since then other jobs 
of practically the same character have been performed with- 
out removing the cylinders from the locomotives. 

A driving wheel center which developed a crack through 
the wall of the crank pin hole was double veed with a cut- 
ting torch, as shown at the left in Fig. 2. The wheel center 
was then placed on a charcoal fire and all parts heated to a 
cherry red with the exception of the counterbalance. One 
side was welded, using Norway iron as a filler material; 
the wheel center was then turned and the other side welded. 





Fig. 2—Driving Wheel Center Before and After Welding 


The wheel center was allowed to cool slowly and the 12-in. 
axle re-applied without refitting. The crank pin hole was 
bored out and a new pin fitted, which went in at 160 tons. 
The cost of this job was $30 whereas a new wheel center 
would cost about $316. 

(The two welding jobs illustrated in the report of the 
proceedings of the Railroad Master Blacksmiths’ Associa- 
tion convention, on page 652 of the September, 1923, Rail- 
way Mechanical Engineer were performed under the super- 
vision of Mr. Lewis at the Emerson shops of the Atlantic 
Coast Line, Rocky Mount, N. C., these illustrations being 
included through error with Mr. Young’s paper.—Editor.) 


Two Handy Machine Tool 


Attachments 
By H. H. Henson 


Machine Shop Foreman, Southern Railway, Chattanooga, Tenn. 


N attachment for milling ports in locomotive piston 

valve bushings is shown in Fig. 1. This was made 
from a discarded 24-in. lathe chuck and can be used either 
on a milling machine or horizontal boring mill. Referring 
to Fig. 1, the base 4 was made of an old bull wheel. The 
chuck B is fastened to the base A by means of a stud through 
the center. The chuck rotates around this stud and is driven 
by a feed attachment which is connected to the feed on the 
horizontal boring mill by a universal shaft worm. This 
worm engages the teeth cut in the chuck, as shown at C. 
The illustration shows the entire attachment clamped to 
the table and in operation. With an apprentice operating 


this machine, it only requires from 30 to 40 min. to com- 
plete a valve bushing of any size. 

Fig. 2 shows a link radius attachment for planing link 
It consists of a table made from a dis- 


blocks on a shaper. 
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carded 24-in. lathe chuck, to which an arm G is attached, 
The chuck is attached to the table F of a 30-in. stroke shaper 
by a stud D which acts as a fulcrum about which the chuck 
can rotate. At G is a slot for the stud C, the upper end of 
which carries a roller that fits in the slot on the arm J. The 


slotted arm J is attached by two bolts to a bracket J on the 








Fig. 1—Piston Valve Bushing Port Milling Attachment 
ram. ‘These bolts can be adjusted at B to permit the slotted 
arm J being set at any angle desired. 

The radius is obtained by using a link templet, or by 
scribing the radius on a piece of tin and placing it on the 
table A, using a pointer in the tool post H to get the proper 
adjustment of the slotted arm J. The adjustment to the 
radius is made by loosening the nuts B on the bracket J. One 
of the bolt holes in the arm J is slotted to permit its adjust- 





Fig. 2—A Link Radius Attachment for Shapers 


ment so as to get the proper swing of the arm G and table 
A. The rotation of the table and the straight line movement 
of the ram combines to give the necessary radial movemelt 
for planing the link block. 

By using this tool on a shaper instead of on a planer, the 
tool bit can be operated as fast as it can hold up without de- 
stroying its cutting edge. This is advantageous on accoult 
of the time that is saved. There are from six to eight speeds 
on a shaper where there is ordinarily only one speed on 4 


planer. The link, or link block, is clamped on the table 4 
by means of two clamps and two bolts. It former!) took 
from two to three days to plane a link block on an o! 1 type 
planer, where now it requires only two hours to comp!:te the 


operation with this shaper attachment. 
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HERE are very few locomotive terminals today pro- 
7 vided with a plant adequate to meet the maximum 
service required. The prospective vision of future 
trade and commerce of the country, the condition and re- 


liability of power, the selection of the best location for inter- 
change of traffic, all have an 

enormous influence on engine 

terminal operation. 


Constructive Suggestions for 
Terminal Improvement 


Few construction suggestions 
have een offered which 
ill enable us materially to in- 
crease the efficiency of our 
present old locomotive termi- 
nals. The problem is a diffi- 
cult one because there so many 
factors to consider. It is the 
purpose of this article to offer 
a few suggestions of what may 
accomplished by light re- 
arrangements of labor and 
facilities within the financial 
means of any railroad. 

It is necessary for an experi- 
enced engineer to investigate 
thoroughly the track conditions 
—first, the distance from the 
inbound main track to the coal- 


wharf, ashpits and _ engine- 

house proper; then from the 

enginehouse to the ashpit and 

coal wharf to the outbound 

tracks, keeping in mind the time 

required for movements and the 

storage capacity for maxi- s. jae 
mum service in midwinter. In 

man} cinehouses it will be 

found ay to rearrange the tracks, keeping the coalwharf 

in its sinal position, and simply moving the ashpits. 

Whil ninals are generally limited to space it is important 

that th 1ould always have sufficient room on the inbound 

and nd tracks from the main lead to the coalwharf, 

especi m the inbound. Inspection pits, which are not 

ostly llations, should be placed half way between the and cents for the railroad. 


Engine Terminal Operation a Difficult Job 


Some Reasons Why—Suggestions for Improvements in Arrangement 
and in Organization of Work 


First Prize* 


By E. Gelzer 


Mechanical Engineer, Chicago Great Western, Oelwein, Ia. 





























Inbour in and the coalwharf, or first point of operation. 


There 
1 . 


Water s 1, enginehouse foreman’s and dispatching offices, 
oilhouse sineers’ tool and supply rooms, cannot be com- 
bined j building, or located together, between the in- 
ound utbound tracks approximately half way between 
Me mi d and the first point of operation. This will 


expedit dispatching of locomotives by eliminating the 


reason why the inspection pits, inspection houses, 





sed October 15. 


von the first prize in the Engine Terminal 


Competiton, 
in the August, 1923, issue of the Railway Mechanical En- 
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following causes of delays that occur in engine terminals: 
1—Time lost in the search for tools and in transferring 

locomotive equipment to and from the enginehouse. 
2—Delays caused through the discovery of defects by the 

enginemen on the outbound tracks, to repair which mechanics 


have to journey from the en- 
ginehouse, sometimes a_half- 
mile away. 

3—Insufficient supervision of 
enginemen and firemen on 
arrival and departure on in- 
bound and outbound tracks. 
This pertains more particularly 
to freight engines on outbound 
tracks. 

4—Delayvs due to an over- 
crowded house with insufficient 
parking spaces. This means 
that we must separate the 
heavy and light running repair 
work from the dead section 
and eliminate the , interchange 
of tenders as much as possible 
from across the turntable. 
The movement of work engines 
across the turntable tends to 
impede the regular routing of 
available power. 

When engines become crowd- 
ed on the inbound tracks be- 
tween the ashpits and the en- 
ginehouse and die for lack of 
steam on the way, sometimes 
a crossover will remedy the 
situation. Some of the engines 
have had the fires knocked and 
others have had the fires cleaned 
only. The crossover permits the 
former, on which boiler work 


will have to be performed and the engine refired, to be 
separated from the latter, which require less time for light 
running repairs. It also permits expediting the movement of 
one engine past another to the ashpit and coal dock, and then 
to the outbound track, in the case of switch engines. A 
crossover will reduce delays enormously and save dollars 


Conditions Which Slow Up Repairs 


Locomotive inspection should be made in an adequate in- 
spection house with glass roof, properly illuminated and 
heated and provided with well-constructed concrete pits. One 
of the chief troubles today are the dark, unsanitary and un- 
comfortable conditions under which inspectors and mechanics 
have to work. Good inspection means fewer failures. To 
simplify locomotive repairs, work must be reported before the 
engine reaches the enginehouse, so that the enginehouse fore- 
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man can anticipate the time when repairs will be completed. 
The installation of pneumatic tubes from the inspection pit 
to the enginehouse will save time in transferring work re- 
ports. The work reports include those of the engineer and the 
airbrake, machinery, tender and boiler inspectors as well as 
the location assignment of engine in the house. The inspec- 
tor on the outbound track should check the work done by 
having a copy of all the inspector’s slips. 

The troubles of the foreman in charge of repairs, in gen- 
eral, are caused by the conditions under which his men are 
working—their search for tools and material; the methods 
of handling heavy parts, and of doing the repair work itself; 
moving repair parts between the locomotive and the back 
shop in cases where the enginehouse facilities are inadequate. 
These we might classify as follows: 

1—Time lost by the mechanic in covering the circle; “pe 
to locate the engine; second, to discover the defect; third, ¢ 
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should be carried in stock and what should be manufactured 
or repaired. 

In winter the cold winds that make an enginehouse a most 
uncomfortable place to work in, through the opening «nd 
closing of doors and the poor heating and ventilating sys- 
tems, account for much waste time in completing repairs, 
Twice as much work will be done by a man not exposed to 
severe weather conditions. Automatic or better-operating 
doors are essential, as is also a smoke exhaust system. In 
large cities ordinances may require high stacks, but in small 
towns cheaper arrangements can be made. 

Small electric monorail hoists installed in some of our old 
enginehouses would facilitate the removal and replacement 
of such parts as smokebox front ends, dome caps, smoke 
stacks, rods, wheels, braces, etc. All work pits should be 
free from dirt, ashes and above all, from water. Proper 
drainage should be sought, if not by gravity, then by a 
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Concrete Suggesticns for Increasing 


get the necessary tools and material together to do the work 
required. 

2—Time lost in reporting deficiencies, 
tools or reports. 

3—Time lost owing to a lack of proper heating, ventila- 
tion and facilities for handling material. 

4—Time lost in handling reports—too much red-tape 
whereby the supervision is prevented from doing proper 
supervisory work. This pertains particularly to railroads 
having production systems. 

5—Time lost due to inadequate tools for firing up and 
thawing out engines. 


either in material, 
\ 


Suggestions That Will Improve Performance 


Inspection reports should show on them the stall number 
to which the engine is assigned. Work slips should be made 
out from the combined engineer’s and inspector’s reports, and 
should show not only the location and the work reported, 
but also the material required, except in cases where parts 
are inaccessible to outside inspection. ‘The location of the 
tool room, material and repair room, should be in the center 
of the half-circle enginehouse, to be within easy reach of 
each engine. The maintenance of sufficient locomotive and 
tender material in stock is something that requires a high 
type of supervision, and by checking the material lists for 
two or three years back, from the general storekeeper, one 
can very easily determine the question of amount of stock 
to be carried. Here would come the question as to what 
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the Capacity of an Engine Terminal by Better Arrangement of Tracks and Other Outside Facilities 


ccod pumping system. Safety regulations should be enforced. 

The writer had the opportunity of seeing some especially 
fine and clean drop pits at the Metz terminal, Alsace, France, 
after the war. The pits were built with large steps on each 
side to enable a man to descend quickly and safely, carrying 
tools and equipment. An electrically controlled hydraulic 
hoist ran through approximately one-half of the enginehouse, 
so that it was possible to drop a pair of wheels from undet 
any engine at any time, without waiting two or three days t0 
get on the drop pit. The removable rails over the pits were 
pivoted and supported by a brace hinged at the top and 
bottom, and operated by means of a substantial hand lever. 

The type of drop pit usually installed in our engine 
houses has the following defects: 

i—Insufficient room for men to work in properly and 
safely. 

2—No way of getting into the pit, except by sliding down. 

3—Wheels raised and lowered by hand jacks. 

4—Poor method of getting the removable rails out from 

under the engine. 

5—Pits full of w ater and dirt due to improper drainage. 

Many methods of firing up a locomotive have bee: tried, 
such as waste soaked with oil, and wood, fired by means of 
a crude oil torch. With the latter some improvement has been 
made, where piping is laid, with air and oil hose connections 
located midway between each pair of stalls, fitted with Barco 
connections and with sufficient air reservoir capacity to mail- 
tain the pressure. Oil burning torches can be used for thaw 
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- ing oul frozen parts of an engine in winter and are much are drilled %4-in. off center and, by turning the handle, they 
better than saturated waste. can be tightened against the work so as to withstand the 

st Air should be used at ashpits for cleaning out ashpans. thrust of the tool. A separate detail of the stops is also shown. 

nd Where there are no stationary air connections, a simple It is essential that the man who lays out the shoes and 

a method is to connect a hose to the main reservoir of the en- wedges scribe the outer marks exactly 12 in. apart, but the 

‘a gine and blow off the ashes under full 90 lb. pressure. 

to More practical methods for automatically cleaning the 

ng machinery of a locomotive before its arrival at the engine- 

kn house must be found. It is necessary to eliminate the grease 

vall and the rods should be clean and dry. 





<eeping Engine Failures at a Minimum 











k 5g Ss 
One for adjus sting, 
witha% bolt hole 
One red with 
ei any 


a 





ent This is essentially what every enginehouse foreman | 4 
oke ries to do. While the heavy seasonal business will not per- 9 TFS TH od %. ee 
| he mit much time in the hands of the mechanical department a ae a PA -" 
er quick method is to route all power on which boiler work and 5 Dins, | nut clearance 
heavy running work is not needed direct to the outbound ae Se CA na ke--8*—-> 
tracks from the ashpits. Where the ideal arrangement of a 
mbit nspection pit, general office, tool equipment and 
il hous 1 be located near the outbound track it is well to 
rovide iditional small shop for light repair where in lL. 
emergency a small force of men can be available to do Shoe gnd Wedge are Drilled \apinignthenees 
ick work. An outbound inspector and closer supervision ary Oe aienien to 
$ esse in this case. Good judgment has to be used, 
. ° . . : Sketch of Chuck for Holding Shoes or Wedges While Planing to 
special here pins and bearings are reported. Lubrication ap 
ild oubly controlled and all boiler tests, washouts, 
ut thoroughly and regularly. inner mark can be scribed at any place near the bottom on 
iod of reporting engine failures to a special account of the jaw C being adjustable. After the shoes and 
ften tend to expedite repairs. If an engine wedges are laid out, each mark serves as a center for drilling 
m the division, the cause of the failure is tele- a 3-in. hole about 3@ in. deep. 
iearest tower by the locomotive engineman 
is analyzed and preparations made for repairs 
gine arrives at its destination, by the special 
ni: spector in charge. The success of this arrange- 
Mm a proper system of reporting to insure the 
nsmis f the necessary information. These foremen 
‘ins sely follow up defects which tend to become 
piden rder to have them remedied before actual fail- 
Thus, reports of failures in detail can be 
rded to the higher officers for investigation. 


Shoe and Wedge Line Chuck 


A CHUCK designed to eliminate any chance of error when 
set! shoe or wedge for planing to line, is shown 
tl It has been found that this chuck saves con- 
sidera n setting up and also simplifies the work to 
such ar t that a mechanic of ordinary ability can handle 
he of t important jobs in a locomotive machine shop. 
shoe or wedge in an ordinary chuck, the 
perator is required to set the work so that a surface gage will 
exact) the three layout marks. However, if it so 
happens ne side of the layout mark is 1/16 in. or 
2 11 the engine will tram just as well as though it 
t tly to gage. This is generally accepted as evi- 
work is accurate, although it maybe wrong. 
tion of the chuck is shown in the sketch. it 
ase 15g in. thick, on which are placed two 
3% in. high, that function as jaws in hold- 
The jaw A is provided with two 3¢-in. pins 
iced 12 in. apart. Neither the jaw A nor the 
pins adjustable, however, the adjustment is taken 
jaw C, in which are contained two 3-in. pins, - ; 
ved in or out, for holding the opposite side of A Chuck That Insures Accurate Planing of Shoes and Wedges 
shoe. The adjustment of the jaw C is made 
ins of a slot, through which is passed a 144- As shown in the illustration, the shoe or wedge is placed 
can be tightened to hold the jaw C at any’ onthe %-in. pins in A and C. The 1%-in. bolt through the 
from A. jaw C is tightened and the 3-in. pins in the jaws screwed 
> are provided, one to hold the work and the tight. The stops B are then turned against the work and 
he jaw C from moving endwise. These stops the jaw C so as to receive the thrust of the tool. 
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Planning Department for Railroad Shops 


Just as Essential as in a Successful Manufacturing Organization— 


How It Can Be Developed 


Second Prize* 


By M. H. 


BADLY managed shop is wasting the stockholders’ 
A money. A well managed shop becomes a good asset. 

The amount of money that can be saved owing to 
good management will, in many cases, amount to a very com- 
fortable sum. 


Examples From Industries 


Before going into the consideration of railway shop man- 
agement it would be well to examine a few successful busi- 
ness ventures to see if we may profit from them. For in- 
stance, at the present time American automobiles are sold 
all over the world for the very simple reason that they are 
not only superior but also cheaper than those made in other 
countries; while the rate paid workmen per day is much 
higher than abroad, the actual labor cost of each piece or 
completed car is much lower. This happy condition has 
been brought about by standardizing the parts, the use of 
machine tools well adapted for each purpose, the use of jigs, 
gages and other special appliances. In order to bring this 
about it has been necessary to employ a large number of 
specialists who are devoting their time to devising and 
working up ways and means to produce the various parts, 
making the completed whole at the lowest labor cost. It 
goes without saying that these specialists have been a good 
investment or the practice would not have become universal 
among the large number of concerns who are in the business 
for one prime object, which is to make money. Railroads 
can take a lesson from concerns. 

Another example is the electric manufacturing concerns. 
The fact that a first class ’%4-hp. motor can be bought over 
the counter in any store for $25, which includes the deal- 
er’s profit of some 15 per cent; selling costs about 20 per 
cent; advertising, overhead expenses of shop, etc., shows 
that the labor costs must be exceedingly low. This con- 
dition has also been brought about by specializing, by the 
use of punches and dies, special jigs and fixtures, and study- 
ing each operation in order to reduce labor costs to a mini- 
mum, or more properly speaking to obtain the maximum 
output per man per day. 

Another example is the steel mills. A visitor to these mills 
is at once struck with the small number of men employed for 
the large tonnage turned out. This happy condition of em- 
ploying mechanical equipment for practically all operations 
has resulted from a large amount of study of each opera- 
tion. The steel people were long-headed enough to see 
that money could be spent that would bring in a large 
return by adopting all the latest devices, or designing spe- 
cial devices to increase the output per man. 

Another example is the oil industry. Great fortunes have 
been made by the leading oil companies, not as is often sup- 
posed because of the high price charged for kerosene or gaso- 
line, but from the by-products. Years ago the principal 
product of the crude oil was kerosene; today it is kerosene, 
gasoline, paraffine, roofing and road tar, and many other 
materials. As a result they are making money from what 
was at one time thrown away. To make the barrel of crude 


} 
tnese 





“Awarded the second prize in the Shop Management Competition, which 
closed September 15, 1923. The first prize article was published in the 


January issue, page 39. 


- parts or making repairs in the least amount of time. 
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oil produce all these articles has taken a large amount of 
research and experimenting. However, the fact that the 
oil companies make money is sufficient evidence that it has 
been a profitable investment. 


A Planning Department 


With all these examples before us. why should not the 
railroad shop adopt the planning scheme and employ men 
for no other purpose than to devise methods for making new 
This, 
no doubt, will be answered off-hand by some of the rail. 
way shop people saying that they are not manufacturing in 
large quantities, but are only repair shops where each dar 
brings forth new propositions that must be met for the day 
Granting this, the work of a large shop will be to manu. 
facture new locomotive and car parts and also to make 
repairs to locomotives and cars, which work does not differ 
enough from day to day to prevent a large amount of stand. 
ardizing of parts and methods of doing work. 

The next question that comes up will be. 
planning men to be obtained? This may be answered } 
saying that most railway shops have a number of naturl 
“geniuses in the rough” and it is only necessary to pick 
them out and properly develop them in order to inaugurate 
a planning department. This would be doing exactly wha 
the manufacturing concerns which have highlv developed 
planning departments have already done. 


Where are they 


Picking Men for Planning Department 


How shall we go about picking out the men? This ma 
be partly answered by explaining a svstem in vogue in ot 
of the leading tool making concerns. This company has? 
number of boxes, similar to mail boxes, placed in the shop. 
Every employee is invited to criticize or suggest improve 
ments relating to any machine they make, or operation pe 
formed. These are gathered up and carefully gone over b! 
the proper parties. Should a suggestion possess value it i 
acted upon. Some of the criticisms from the workmen hatt 
resulted in radical changes and improvements in the produc 
This is a case where every genius in the shop is trying ‘ 
improve the product and therefore becomes an adjunct @ 
extension of the designing or planning department. A simple 
expedient like this in railway shops wil] bring out suf 
gestions from the men which will have a two-fold objet 
First, valuable suggestions will be made. Second, the natl 
ral genius will reveal himself. 

As an extra incentive for suggestions which appear 
have sufficient merit to put in use, a reward such as a® 
bill and letter from the man higher up would have a g0 
effect. A man working at a bench or machine general 
is very much pleased when complimented on some improve 
ment he has suggested. It goes without saying that a mi 
who makes an honest suggestion for a way to improve co 
ditions should always be encouraged. If the idea p: yposed i 
as old as the hills the man should be diplomatically told 
about it and if a description has been published in books 


or magazines he should be requested to read what lias De 
throw 4 


published. This will let the man down easy and n 
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damper on his ardor. It is very much to be feared that many 
valuable suggestions have been turned down or lost and 
cen | geniuses remain undiscovered simply for lack of 
diplomacy when dealing with them. 

7 few suggestions from one man will draw attention to 
him; he then becomes a candidate for the planning depart- 
ment and when conditions admit should be placed in a posi- 
tion where he can develop into a member of that department. 


Howe to develop into a first-class planner takes time and 
study on the part of the man, since there are but few men 
who can step from the shop into a position as first-class 
planner without a certain amount of preliminary training. 
By adopting this plan for discovering geniuses a list of 
candidates will be available when they are needed. 
Asking for Specific Suggestions 

In railway shops it would be advisable to invite sugges- 
tions on specific operations which could be posted on the shop 
ulletin board. As a suggestion the following are offered: 

Taper Frame Bolts.—A possible change in method or de- 
ign for tools, gages, etc., to do away with the bolt turner 
leaving his machine for purpose of taking measurements. 

Dri Boxes.—A method by which the bore of box and 
hub face will be machined to correct size and avoid spotting 
1 the axle so the box can be placed in service without fitting 

time pplying 

Boiler Patches ——A system by which the patches may be 

lied ss time 

Ste Patches —The most desirable sizes to be kept 
in stock to meet general repair conditions. 

Mill Vew Side Rods and Main Rods.—Fixtures for 
holding rods that will reduce set-up time, or time between 


milling o tions 
) 3 QD 
Cylinder Packing & 


ings.—A method of measuring cylin- 
{ rings by which the packing rings may be 


Shop 


H st two years, after a lapse of about eight years, 
een notable for the development of a large num- 
programs of extensive new construction of shop 

terminal facilities. While a few outstanding 
ack sl yrojects are listed in the programs under way 
such as the $3,380,000 shop of the Pennsyl- 


vania \ltoona, Pa., and the $2,000,000 Denver shop 
roje the Chicago, Burlington & Quincy, by far the 
argest of these projects have been new terminals or the 
ebuild ind extension of old engine terminals, with 
ccomy ig shop facilities for the better handling of run- 
hing re It will also be noted that car repair facilities 
Have ¢ for considerable attention, a number of car 
Bo veing included in the list of last year’s con- 
SITUCTIO 

Atte ilso directed to the fact that a large number 
of the ts recorded in 1923 are only partially completed 
and Wi tinue well into 1924 before completion. In addi- 
tion to carry-over projects, a considerable volume of 
DEW Ci tion will be undertaken. Among the outstand- 
ng ne jects on which large expenditures will be made 
during j may be mentioned a $3,000,000 shop improve- 
i pr n of the Atchison, Topeka & Santa Fe at San 
eg Cal.; a $1,300,000 program of shop improve- 


Norfolk & Western, and a program amounting 
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turned to fit piston grooves, also the cylinders and rings 
cut without the boring mill operator leaving his machine to 
take measurements. 

Suggestions made by the men on subjects similar to the 
above can be gone over to good advantage by the proper 
parties; if they look promising they can be acted upon by 
assigning a draftsman to put the scheme in proper shape 
when the suggestion is in the nature of a jig, template, tool, 
etc., or, should the man making the suggestion be able to do 
so he should be requested to make a drawing of such 
mechanical details as may be necessary. A few cases of this 
kind will stimulate the workmen. The fact should not be 
lost sight of that railway shops are in need of mechanical 
geniuses who can suggest good practical schemes to im- 
prove shop methods of turning out new and repair work. 

In many shops there is a certain amount of lost time be- 
cause of waiting on other departments for new material, 
repair parts, etc. The workmen are quick to notice these 
delays, especially when working piece-work; in fact they gen- 
erally know more about them than the foreman. An incen- 
tive to reduce this item of idle time would eventually result 
in reducing the little delays that in the aggregate amount 
to considerable time. The argument may be advanced that 
the workmen will not suggest improvements that may in the 
long run reduce the amount of work. The writer believes 
this to be wrong. The railway shop employee is, as a gen- 
eral proposition, a good reliable fellow who wants to get 
ahead and has a great amount of pride in what he does and 
who would like his shop to have the name of being a little 
better than any other. Many of these men are stockholders, 
or at least should be, who can see the value of dividends com- 
ing from improved methods; therefore it is not fair to say 
that they will not do all in their power for the shop in which 
they are employed. Again there is the incentive of rewards 
and the possibility of promotion. 


and lerminal Construction in 1923 


Many New Projects and Additions to Maintenance: 
Partially Completed in the Past Year 


Facilities 


to $1,000,000 on the Erie. 
to spend $700,000, in this 
ment. 


The Illinois Central also plans 
case all for shop tools and equip- 


Partial List of Construction in 1923 


A partial list of the construction in 1923 follows: 


AtLantic Coast Line.—Car repair yard and shed at Sanford, 
Fla., cost $112,000 (completed). Extension of coach repair shed 
at Waycross, Ga., cost $112,600 (90 per cent completed). New 
coach and paint shops at Rocky Mount, N. C., cost $460,000 (25 
per cent completed). New shop facilities at Montgomery, Ala., 
cost $420,000 (10 per cent completed). 

BALTIMORE & OuntIo.—New office building at Mt. Clare shops, 
Baltimore, cost $201,500 (80 per cent completed). Engine termi- 
nal improvements at Grafton, W. Va., cost $400,000 (completed). 

BIRMINGHAM Bett.—New engine terminal at East Thomas, 
Birmingham, Ala., cost $636,600 (70 per cent completed). 

Boston & Maine.—New locomotive repair shop, 170 ft. by 
200 ft., at Concord, N. H., estimated cost $310,000 (78 per cent 
completed). 

BuFFALo, RocHESTER & PittsBuRGH.—New ash handling facili- 
ties, inspection pits and other terminal improvements at East 
Salamanca, N. Y., cost $175,000 (completed). Additional yard 


tracks, new storehouses, shop buildings and other improvements 
at Cloe, Pa., cost $123,000 (completed ). 

CENTRAL OF NEw Jersey.—Grade crossing elimination, new 
engine terminal, etc., at Somerville, N. J., cost $2,000,000 (5 per 
cent completed). 

CHESAPEAKE & OHI0.—Machine shop at Peach Creek, W. Va., 
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cost $109,600 (completed). Addition to, roundhouse at Peach 
Creek, W. Va., cost $100,000 (completed). 

Cuicaco & Eastern ILLinois.—Purchase of property for new 
terminal at Evansville, Ind., cost $175,000 (80 per cent completed). 

Cuicaco & NortH WESTERN.—Two mechanical coaling chutes 
at Chicago shops, cost $95,000 (completed). New engine terminal 
at Madison, Wis., cost $540,000 (90 per cent completed). Ten- 
stall addition and extension of present enginehouse, including 
several terminal changes at Casper, Wyo., cost $238,000 (90 per 
cent completed). 

Cuicaco, Burtincton & Quincy.—New locomotive repair 
shops, tracks, etc., at Denver, Colo., cost $2,000,000 (90 per cent 
completed). Installation of new turntables along line, cost $97,000 
(completed). Engine terminal improvements at various points, 
cost $464,000 (95 per cent completed). New water treating plants 
at points along line, cost $173,000 (75 per cent completed). 

Cuicaco, Rock Istanp & Paciric.—lInstalling storage and road- 
side locomotive fuel oil tanks on Arkansas-Louisiana division, cost 
$225,000 (completed). 

Cotorapo & SouTHERN.—Reconstruction of 16 stalls and ad- 
dition of ten stalls to enginehouse at Trinidad, Colo., cost $150,000 
(completed ). 

Denver & Rio GRANDE WESTERN.—Shop improvements at Burn- 
ham, Colo., cost $886,000 (28 per cent completed). Shop improve- 
ments at Salida, Colo., cost $342,000 (65 per cent completed). 
Shop improvements at Grand Junction, Colo., cost $242,000 (70 
per cent completed). Shop improvements at Alamosa, Colo., cost 
$158,400 (75 per cent completed). Shop improvements at Salt 
Lake, Utah, cost $1,167,000 (35 per cent completed). 

Detroit TERMINAL.—Eight-stall addition to enginehouse, includ- 
ing new machine shop and storehouse facilities at Davidson yard, 
Detroit, Mich., cost $115,000 (completed). 

Etcin, Jcotrer & EAsTERN.—Fourteen-stall addition to rein- 
forced concrete roundhouse at East Joliet, Ill., cost $183,279 (com- 
pleted). Steel car repair shop, 500 it. long by 300 ft. wide, at 
East Joliet, cost $577,422 (85 per cent completed). Twenty-stall 
addition to enginehouse at Kirk yard, Gary, Ind., cost $209,761 
(completed ). 

Erik Rartroap.—Additig a 107-ft. by 410-it. extension to erect- 
ing shop, installation of 250-ton gap crane, etc., at Hornell, N. Y., 
cost $560,000 (95 per cent completed). 

Fiona East Coast.—New engine terminal facilities at New 
Smyrna, Fla., cost $165,000 (15 per cent completed). 

Great NortHern.—New engine terminal at St. Cloud, Minn., 
cost $410,000 (completed). Engine terminal at Fargo, N. D., cost 
$185,000 (completed). Replacing turntables at four different 
points on system, cost $124,920 (completed). Car repair shop at 
St. Paul, (Minn., cost $117,900 (completed). Extension to car 
repair shop and the construction of a lumber shed at St. Cloud, 
Minn., cost $125,200 (completed). 

Gur & SuHie IstaAnp.—New enginehouse and other shops at 
Gulfport, Miss., cost $90,000 (completed). 

ILLINo1s CENTRAL.—New yards, shops and engine terminal facili- 
ties at Markham yard near Homewood, IIl., cost $8,793,000 (50 
per cent completed). Rearrangement of mechanical facilities and 
other improvements at Central City, Ky., cost $1,636,000 (50 per 
cent completed). New passing tracks and coaling facilities at 
Gilman, Ill., cost $174,000 (65 per cent completed). Additional 
tracks and coaling facilities at East St. Louis, IIl., cost $130,000 (60 
per cent completed). New engine terminal and reconstruction of 
yard at Council Bluffs, la., cost $276,000 (90 per cent completed). 

Kansas City SouTHERN.—Extensions to machine shop, 152 ft. 
by 252 ft., at Pittsburg, Kan., cost $250,000 (completed). Ex- 
tension to enginehouse, 8 stalls, at Pittsburg, cost $120,000 (30 
per cent completed). 

LAKE Superior & ISHPEMING.—New car shops, paint shop, etc., 
at Presque Isle, Mich., cost $197,000 (completed). 

LEHIGH & NEw ENGLAND.—Grading and laying tracks for new 
engine terminal, 10-stall enginehouse, coaling station, etc., includ- 
ing revision of main track at Tamaqua, Pa., cost $227,000 (75 
per cent completed). Building facilities, etc., for Tamaqua termi- 
nal, to be started in 1924, estimated cost $235,000. 

Los AnceLes & Satt LAkre.—New terminal facilities, includ- 
ing freight yards, enginehouse and shops, at Los Angeles, cost 
$1,750,000 (75 per cent completed). 

Louisiana & ARKANSAS.—New shops and yards at Minden, 
La., cost $700,000 (90 per cent completed). 

LouIsviILLE & NASHVILLE..—New machine shop at Etowah, Tenn., 
cost $252,255. New machine shop at Corbin, Ky., cost $331,906. 

MICHIGAN CENTRAL.—New enginehouse at Grand Rapids, Mich., 
cost $110,000 (completed). New coaling and water supply stations 
at Augusta, Mich., cost $167,500 (completed). New engine termi- 
nal facilities at Lansing, Mich., cost $178,000 (completed). Com- 
pleting remaining work at the Niles, Mich., engine and freight 
terminal, cost $545,000 (completed). 


MINNEAPOLIS, ST. Paut & Sautt STE. MArieE.—New 
enginehouse, machine shop and other terminal facilities at 
stone, Mich., cost $151,500 (completed). 

Missouri, Kansas & ‘TeExas.—New freight terminal, 


.U-Stal] 
Glad. 


engine. 
house facilities and grade separation at Denison, Tex., cost $3. 
200,000 (completed). New locomotive repair shop, office build. 


ings, machinery, etc., at Waco, Tex., cost $1,500,000 (completed). 
Six-stall addition to roundhouse, new power house and hotel 3 
New Franklin, Mo., cost $220,000 (completed). Installation oj 
water treating plant on system, cost $200,000 (completed). Re. 


arrangement and enlargement of car repair shops at Deaiso; 
Tex., cost $330,000 (40 per cent completed). 
Missourt Paciric.—New shop facilities at St. Louis, cost $645. 


000 (completed). Installation of fuel oil handling facilities oy 
southern district, cost $300,000 (completed). New machine sho; 
at Wichita, Kan., cost $135,000 (completed). 

MosiLe & Ou10.—New engine terminal, including 24-stall round. 
house, 500-ton concrete coaling plant, cinder conveyors, etc., 3 
Iselin, Tenn., cost $320,000 (50 per cent completed). 

New Jersey, InpIANA & ILLINoIs——New engine terminal anj 
facilities, cost $250,000. 

New York CENTRAL.—Renewal of turntables at Buffalo, N. Y, 
cost $178,000 (46 per cent completed). Improvement in water 
jacilities at Wende, N. Y., cost $108,000 (25 per cent completed 

New York, New Haven & Hartrrorp.—Construction of 12. 
stall extension to enginehouse at Cedar Hill, cost $238,000 (60 per 
cent completed). Construction of 12-stall brick enginehouse 2 
Boston, Mass., cost $162,000 (99 per cent completed). Construc- 
tion of inspection pits and other attendant facilities at variow 
terminals on the system, cost $160,000 (95 per cent completed), 

Norrotk & WESTERN.—New terminal facilities at Hagerstown, 
Md., cost $148,000 (completed). New tracks and terminal facili. 
ties at Auville, W. Va., cost $765,000 (80 per cent completed), 

NorTHERN Paciric.—New power plant at Glendive, Mont., cos 
$147,000 (completed). New 28-stall enginehouse at Missoula 
Mont., cost $250,006 (70 per cent completed). 

OrEGON SHORT Line.—New two-story and basement additio 
to storehouse at Pocatello, Idaho, cost $153,000 (completed). Nev 
150-ton coaling plant, etc., at Orchard, Idaho, cost $107,000 (1 
per cent completed). 

OrEGON-W ASHINGTON RAiILRoAD & NAVIGATION 
oil stations on system, cost $254,000 (completed ). 

PENNSYLVANIA SysTEM.—Renewal of turntable at Jersey City, 
N. J., cost $100,000 (20 per cent completed). Reconstruction oi 
enginehouse at Elmira, N. Y., cost $136,000 (50 per cent con: 
pleted). Steel freight car repair shops at Enoia, Pa., cost $413; 
00 (completed). Construction of additional shops at Altoona 
Pa., cost $3,380,000 (47> per cent completed). New engine ter 
minal facilities at Hagerstown, Md., cost $300,000 (completed 
Improving enginehouse facilities at Conemaugh, Pa., cost $51/- 
000 (85 per cent completed). Steel freight car repair shop a 
Pitcairn, Pa., cost $741,700 (completed). New enginehouse facil- 
ties at Sharpsburg, Pa., cost $1,000,000 (30 per cent completed 
New enginehouse and coach yard at Detroit, Mich., 1923 expenti- 
tures $900,000 (75 per cent completed). New 34-stall engine 
house, shops and other passenger engine terminal facilities a 
Columbus, Ohio, cost $3,402,700 (80 per cent completed). A¢ 
ditional yard and car repair facilities at Grogan yard, Columbus; 
cost $255,700 (completed). 

Pere Marguetre.—Additional shop buildings and equipment 
Grand Rapids, Mich., cost $1,500,000 (55 per cent completed). 
New engine terminal, yards, and facilities at Erie, Mich., cos 
$2,000,000 (30 per cent completed). New engine terminal ail 
coach yard at Detroit, cost $1,200,000 (80 per cent completed). 

PHILADELPHIA & ReEApING.—New one-story reinforced concrett 
and brick oil house with complete system for storage at Reading 
Pa., cost $170,000 (completed). 

PorRTLAND TERMINAL CompAny.—New 40-stall enginehous, 
boiler-washing plant, coal and ash handling facilities and wes 
bound classification yard at South Portland, Me., cost $1,750, 
(80 per cent completed). 

RICHMOND, FREDERICKSBURG & PoTtomac.—New _ locomotitt 
terminal, machine shop, coaling station, etc., at Acca, Va. co 
$1,000,000 (95 per cent completed). 

St. Louts-San Francisco.—New engine terminal at Linde 
wood, St. Louis, Mo., cost $900,000 (80 per cent completed). 





Co.—New fue 


St. Lours-SoutHwesTerN.—Installation of fuel oi! facilitié 
along line, cost $100,000 (75 per cent completed). Installation 
fuel oil facilities for storage and handling at various points on tM 


Texas lines, cost $167,000 (completed). 
SOUTHERN Rai_tway.—Additions to existing shop buildings ant 


construction of new boiler house, engine drop pit and addition! 
machines at Alexandria, Va., cost $105,000 (75 per «ent com 
pleted). 
‘SouTHERN Paciric.—Additional equipment and 80-ft. extensi®® 
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ichine shop at Los Angeles, Cal., cost $610,000 (50 per cent 
leted). Extension to present machine shop, 84 ft. by 258 ft. 


t( ve as erecting shop at El Paso, Tex., cost $231,243 (com- 


leted). Rearrangement and expansion of engine terminal of 
cost $243,016 (50 per cent completed). Remodeling 
ant and installing power plant at Englewood, Tex., 
(91 per cent completed). Rearranging and ex- 
- engine terminal at Lafayette, La., cost $447,878 (35 per 


} t SO 
| i ; 


ct mpleted ). 


I DO, 


St. Louis & WeEsTERN.—New 27-stall enginehouse, 
, at Frankfort, Ind., cost $300,000 (20 per cent com- 


eR & DeELAWARE.—Extension of locomotive erecting shops, 
etc., at Kingston, N. Y., cost $105,000 (completed). 
WrSTERN MaryLaAnp.—New storeroom and office building at 
H stown, Md., cost $185,000 (75 per cent completed). New 
repair yard, including paint shops, store houses, etc., at 
Covington, Baltimore, Md., cost $115,000 (completed). 
ERN Paciric.—Extending machine and erecting shop and 
installation of additional cranes at Sacramento, Cal., cost $100,000 
cent completed). 


Machining Driving Boxes 


‘THE following method of machining driving boxes may 

e of interest as representing the practice at the Billerica 
shops of the Boston & Maine, one of the large railroad re- 
pair shops in the east. 

The boxes are first put on the planer table, flat side down, 
in two rows, 16 and sometimes more boxes being planed at 
The first operation is to plane the top and one 
and wedge way on each row of boxes, using all four 
ieads at the same time. The boxes are turned over 


one time 


1 
Snot 


and re 
} 


operation repeated, planing the bottom and the 
The boxes are then set up face 


and wedge way. 














A Rugged Radius-Planing Attachment 


to 1 n the planer table, properly strapped and bolted in 
corre inement, and the cellar fits planed. Crown brass 
mS nachined, using the radius-planning attachment 
shown in the illustration. This attachment is the second one 
of It | used in the shop and of extremely rugged con- 
stru _ The cutting tool is 34 in. by 1% in., and takes 
: /2 ip using a 1/16-in. feed in cast-iron. With steel 
—_— eed is 1/32 in. The driving boxes are cornered 
Mm ac nce with the usual practice by setting them on 
their 1 w sides at a slight angle with the planer table as 
requir d planing the taper. 

ae ius-planing attachment is worthy of special at- 
oe view of its unusually rugged construction. The 


is held in a tool holder H arranged to rotate on 
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a pin of large proportions in tool post P. The tool post is 
designed to withstand the severe duty imposed on it by 
rotating a cutting tool 12 or 18 in. below the planer cross 
rail. Tool post P is an accurate fit in the standard planer 
clapper box, being suspended by the usual pin on which it 
swings outward on the return stroke. 

Power feed is provided for this attachment by means of 
worm W, a spur gear on a vertical shaft back of the tool post 
and bevel gears connecting to the tool holder H. Worm W 
is driven by means of two universal joints and an extension 
rod from the standard planer feed rod and feed mechanism. 


Machine for Didline Telltale Holes 


HE machine illustrated is installed at the Readville 
shops of the New York, New Haven & Hartford and 
is used for drilling telltale holes in rigid staybolts before 
application to the boilers. While by no means a new 
machine, it effects an important saving in time and labor 
for this operation, and may not be familiar to all railroad 
shopmen. 
The machine consists of a compact and substantial table on 
which is mounted a mechanism for holding the staybolts, 
driving the drill spindles, and feeding the spindles. Six air 
chucks, one of which is shown at A in the illustration, are 
arranged to hold two staybolts each and to be operated by 
six handles H. Suitable adjusting screws are provided on 


4 











Se ee, Ae en nisl 


Twelve Staybolt Telltale Holes Can Be Drilled at the Same Time on 
This Machine 


the chucks and this arrangement enables the staybolts to be 
put in and released from the machine with a minimum 
effort. Twelve staybolts can be accommodated in the ma- 
chine at one time and 12 drill chucks B are therefore pro- 
vided, direct connected to 12 spindles S and driven by a train 
of spur gears from the tight and loose pulley shaft indicated. 

The drill spindle feed is obtained by the action of six 
pairs of cams C, driven by a worm gear W. Twelve coil 
springs which, together with the driving gears, are carefully 































inclosed under the guard plate G, provide for the return of 
the spindles after the holes are drilled. Suitable connections 
are made from the oil pipe O to permit flooding the drills, 
insuring that they are well lubricated and cooled. The air 
chucks operate independently so that the staybolts can be 
removed and new ones supplied in one pair of chucks while 
the others are working. With a suitable arrangement, 
whereby staybolts are within easy reach of the operator, a 
very large production of drilled telltale holes can be obtained 
with this machine. 







































Hose Repair Job 
By Observer 


HE hose repair job at one important railroad shop has 
been systematized and special machines devised to fa- 
cilitate the work as shown in the illustrations. With these 
facilities 328 hose are completely stripped and the fittings 
reassembled with new hose by one man in eight hours. 
The following are the operations as they occur, together 
with the time taken by stop watch on one of these hose: 


Time taken, 


Description of operation in seconds 
1—-Cut first bolt in clamp...... eR Se ee Pay See ae cA 
2—Open first clamp.............. rareseet ain rea dis SATO ore ce nek lee oh tate 3 
$—Turn end for end and cut second bolt...........cccccesccecs MY 


Fig. 1—Foot-Operated Machine for Cutting Clamp Bolts 


pe ANRUN MNO AURTAN wu 9 a.c:0:4 .0.0-0'3q6\8 Woes 6 Sab 0s CORSA SOC om 
S—-Place hose in stripping machine.......ccccccccccccscccsccecs 
6—Open valve and strip both castings. This operation removes the 

nipple and coupling from the hose......eecesscsccccececcreee 
7—-Close valve which opens vise and remove hose from machine.. 


Ww WwW 


8—Apply cement to coupling and place on applicator............ 
9—-Apply cement to nipple and put it on applicator............... 
10—Slip two hose clamps on new hose..........sceceeccccccececes 
11—Flace new hose with clamps in air vise..........eceeeeeeees 


ee WD WD w WO WwW 
\H 
WS 


12—Open valve and press both nipple and coupling in new hose 
IIIS ohn og ala lea du 014, 4'0'6 3600.0 © 5 b.0 e quel a k(e SAlele 6.8 BRIE 
13-—-Close valve and remove hose from ViS€.......ececceececeeces 


wn 


we 


14-—Place hose and clamp en vise in positicn for bolting.......... 
15—Close first clamp, using fi ot valve to operate closing device.... 
16—Apply holt to clamp...... So or eee Pee ee 
17—Start nut on bolt by hand ee ee Oe eee ee 
Dien AUOM. STL WIR TD CRING o.0 oon ccs ccc estes eecese0een dieses 
19—Turn hese end for end... Cc a hinhy Sia mince eos aia lecuccoete arevest 
20—Place second clamp in pcsiticn for closing........++sseeeeeees 


ww > 


om 


2 
1 
21—Close second clamp (same as oferation 15).............0 ee eee 3 
22—Apply bolt to clamp (same as operation 16)..........+.2e00-- 4 
23—Start nut on bolt by hand (same as operation 17)............ - 
24—Tighten nut by machine (same as operation 18).............. 4 
25-—Remove from machine, completed... .......cceccccccecvcccees 1 


Teta) SIME) 24.0405 - PN eT ee eee 75 
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The time of these individual operations will vary greatly 
in a day, hence the total time of this one, 75 seconds, is scme- 
what exceeded when a total of 328 have been stripped and 
reassembled. It is more than probable that several of t!ese 
operations would take longer on a second trial and quite as 
many could be done quicker, but the one given is a fair 
average. On a special test all the 25 operations required for 
stripping fittings and remounting on a new hose have been 
successfully completed in 61 seconds. 

Fig. 1 shows the foot-operated bolt cutting machine on 
which operations 1 to 4 are performed. This machine cuts 
the clamp bolt and on the return or upward stroke of the 





Fig. 2—Forcing Salvaged Connections into New Hose 


knives the lugs on the clamps are forced open to facilitate 
the removal of the coupling at operation 6. Operations 
8 to 13, inclusive, are performed on the machine shown in 
Fig. 2, which in the illustration is forcing salvaged connec- 
tions into the new hose. The final operations, 14 to 25, 
are performed on the machine shown in Fig. 3. 


It should be understood that after the old hose has been 





Fig. 3—The Final Operations Are Performed on This Machine 


stripped the couplings and nipples are salvaged. This com 
sists of renewing the gaskets, cleaning the grooves, repairing 
the pins and gaging all parts of the coupling with stand- 
ard Westinghouse test gage made for-this purpose. Thest 
salvaged parts are then piled in the compartments which are 
shown in Fig. 2. 
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C. Builds 24 Mikados at Burnside Shops 


'- Interesting Methods of Handling the Work in Conjunction with 
1 Tor e WW 
al Normal Heavy Repair Output A 


on 
‘uts 
~ the 





Locomotives Built at Burnside 





HE Illincis Central has recently completed the con- locomotive shop exclusive of the supervision was 1,786 in 
T struction of 24 new Mikado locomotives in the company June and only 1,807 in December when the new work was 

shops at Burnside, Tl. Particular interest attaches to probably at its peak. The various gangs were reorganized, 
this work because of special methods developed and be- however, into two and three shifts, as the work warranted and 
ause the work was handled with essentially no reduction — the extra shifts could be used to advantage. 











































normal heavy repair output. One reason for the rapid progress of the work was un- 

~ilitate Material for the new locomotives was ordered in March, questionably the ingenuity and resourcefulness of foremen 
rations ‘ork started on the heavy castings and forgings in June, and supervisors in designing tools, jigs and devices for 
ywn in nd the first locomotive was completed ready for service facilitating difficult operations. Moreover all hands seemed 
onnec- n August, 1923. The balance of the locomotives were interested in the work and on the whole put forth their best 
to 25. turned out as follows: Sep- efforts. This may have been 
tember, three; October, six; by way of showing apprecia- 

fae November, six; December, tion to the management for 
six; January, two. In ad- bringing this work to Burn- 

dition, the normal shop out- side and keeping the shop 

put of approximately 23 working to capacity long 

heavy and 20 light repairs a after many other railroad 






month was maintained, the 


shops had been compelled to 
lormer’ figure containing a 


make substantial reductions 




















considerable number of loco- in forces. 
motives which received new ; 
hreboxes, new cylinders and Not a New Design 





superheater equipment, or 


In general, no new fea- 
other unusually heavy work. 


tures were incorporated in 












rhe shop forces were not the design of these Mikados 
creased materially to han- which are of relatively light 
dle the new work; the num- weight intended for use on 


' men employed in the divisions where not enough 
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10lson Thermic Syphons Applied to Fire Box; Fig. 2—Syphon Connections to Crown Sheet and O’Connor Flanged Door Sheet;, 
Fig. 3—Reaming for Back Boller Head Rivets 
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Fig. 4—Chambersburg Five Ton Hammer Forging Rod Section; Fig. 5—Rods Ready for Anneal- 
ing in a De Remer-Blatchford Car Bottom Type Furnace; Fig. 6—Difficult Forging Job—950 Lb. 
Trailer Radius Bar; Fig. 7—Forging Back Section of the Trailer Radius Bar; 
Hangers Forged in Five-Inch Acme Forging Machine; Fig. 9—Machining Four Frames at One 
Setting on a Seller’s Double Head Frame Slotter; Fig. 10—Cylinder V-Blocks and Chucks (Slide 


Fig. 8—Spring 


Valve Cylinder Shown); Fig. 11—Chuck for Holding Shoes and Wedges While Milling. 
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tonnage develops to warrant using heavy big I. C. Mikados. 
The principal dimensions, weights, etc., of the new locomo- 
tives are shown in the table. 
TABLE OF DIMENSIONS, WEIGHTS AND FROPORTIONS 
Illinois Central 
Type 
Service 


Cylinders, diameter and 





Fig. 12—Machining Driver Brake Fulcrum Castings on a Lucas 
No. 32 Horizontal Boring Machine 


Valve gear, type. 
Valves, piston type, size 
Weights in working order: 
On drivers 
On front truck 
On trailing truck 
Total, engine 
Tender . 
Wheel base Ss 
Driving 
Rigid 
Total, engine 
Total engine and tender 


ft. 6 in. 
ft. 6 in. 
ft. 9 in. 
ft. 744 in. 


Morton Drawcut Shaper Comes in Handy for an 
Short Planing Job on the Back Cylinder Head 


yutside tires: 
10% in. by 12 in, 


9 in. by 12 in. 
in. by 10 in. 
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Firebox, length and width 110 in. by 72 in. 
Tubes, number and diameter..................: 234—2 in. 
Flues, number and diameter 

ngth over tube sheets 
Grate area 
Heating surfaces: 
i. oe Oe ee were pe See eer 208 sq. ft. 
14 sq. ft. 
Syphon 
Total 
Superheating a 
Combined evaporative and heating................ 4,583 sq. ft. 

Tender: 

Style Water bottom 
Water capacity 7.000 gal. 
roe a n'a 6's a bik Sco & BIS 46-5 bps dnc So dl we 15 tons. 

General data estimated: 

Rated tractive force, 85 per cent 46,800 Ib. 
ESOT TE Te Te eee ee 4.71 


Among the accessories used on these locomotives may be 
mentioned superheaters, Nicholson thermic syphons, Baker 
valve gears, Ragonnet power reverse gears, Hodges trailing 
trucks, No. 5 New York air compressors and Buda elec- 
tric headlights. The locomotives have proved very satis- 


factory in service, reports from the road men being to the 
effect that they are free steamers, easy to handle and quick 
to get up speed. Probably one reason for the last feature 
was the care given in designing the cylinders to reduce 
mechanical clearance to a minimum and make all ports 





Fig. 14—Powerful Ingersoll Vertical and Slab 


Millers Recently 
Installed for Heavy Rod Work 

straight or with as smooth curves as possible. With this 

end in view the ports were laid out full size on boards and 

all changes checked by the pattern maker for core position 

and wall thickness. 

The whole boiler back ends were made identical with 
those of the large I. C. Pacific type locomotives, a feature 
which will be of importance when it comes to renewing tube 
sheets and fireboxes. In general, details such as guides, 
crossheads, trucks, etc., were made like those on the large 
Mikados to avoid introducing another standard. 


Boiler Shop Work 


In preparation for handling the boiler work new flange 
sheet dies had to be made and these were cast by the Ameri- 
can Brake Shoe and Foundry Company from patterns made 
at Burnside. These dies were used in a 450-ton Niles- 
Bement-Pond hydraulic press for flanging all back heads, 
back flue sheets, door sheets and throat sheets. Circular 
depressions in the back tube sheets to take care of expansion 
of the Thermic syphons were formed at the same time. These 
are shown in Fig. 1 and obviate the welding in of diaphragm 
plates as called for in the Locomotive Firebox Company’s 
drawings. The O’Connor flanged door sheet hole is plainly 
shown in Fig. 2 which also gives a good idea of the. way the 
syphon is stayed and connected to the crown sheet. Both 
syphon connections to the firebox were acetylene welded. 

All tube sheet holes, staybolt and stud holes were punched 
and when necessary drilled before the flanging operation 
with a great saving in layout time, one set of sheets being 
used as templates for the others. In addition; this method 
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gave the certainty of accuracy since subsequent sheets were 
not punched until the first boiler was found to go together 
correctly. The tube sheet holes were punched 1% in. and 
drilled 1 15/16 in. for tubes and 454 in. for superheater 
flues. Another feature was the use of copper ferrules 34 in. 
longer than the sheet thickness and this unusual length made 
the ferrules hug the tubes after expanding and prevented 
the formation of a corner in which scale can accumulate 
and cause the tubes to burn off. 

Owing to insufficient furnace height the main steam domes 
could not be made at Burnside and were purchased from 
the locomotive works. The mudrings were of cast steel 
from the American Steel Foundries. Type U. W. Flannery 
staybolt sleeves were electric welded to the casting sheets. 

It was particularly fortunate for the rapid progress of the 
boiler work that practically all of the experienced boiler- 
makers at Burnside who went out on strike in 1922 returned 
and these men were organized into three shifts for drilling, 
two shifts for reaming and riveting, and one shift for fitting 
up. As much as possible of the heavy riveting was done on 
an 18-ft. Niles-Bement-Pond bull riveter. The work of 
reaming for back head boiler rivets is shown in Fig. 3. 


Tenders 


The old 811 class tenders were rebuilt so as to be almost 
entirely new except for frames and trucks. The shape of 
the coal pit was changed and a coal rack applied to increase 
the fuel capacity to 15 tons. 


Blacksmith Shop Work 


Rods for the new locomotives were forged under one of 
the largest, if not the largest, railroad shop steam hammers 
in the Chicago district—the 5-ton Chambersburg hammer 
illustrated in Fig. 4. Billets 7 in. by 15 in. by 72 in. were 
used, making either one main rod, or one back rod and a 
strap. The main, intermediate, back and front rods weighed, 
rough forged, 400 lb., 665 lb., 480 lb., and 480 Ib., re- 
spectively. 

All rods were very carefully annealed by heating to 1,450 
deg. F., and allowing them to cool in the furnace with the 
door closed, taking about 16 hours. The furnace used, 
illustrated in Fig. 5, is well adapted for this work because 
the car bottom greatly facilitates loading and unloading. A 
sand seal at the edges of the car bottom prevents flames 
going under and warping the wheels and plates. Another 
interesting feature of this furnace, which is made by the 
DeRemer-Blatchford Company, Chicago, is the provision of 
complete temperature indicating equipment. A pyrometer 
with six thermo couples suitably located at different points in 
the furnace enables differences in temperature to be detected 
and corrected. A tackle or winch is used to move the car 
bottom in and out of the furnace. 

One of the largest and most difficult forgings was the front 
section of the trailer radius bar illustrated in Fig. 6. This 
weighed 960 lb. and was forged in two pieces, which were 
welded through the 10-in. hole. Straps were placed across 
the ends and a Porter bar with counterbalance weights made 
it possible to handle the two awkward parts while welding. 
The back section of the trailer radius bar weighing 800 Ib. 
is shown partially forged in Fig. 7. Here a swinging ram is 
being used to make one of the right angle bends in the bar. 

Spring hangers, forged at one end and ready for the 
operation to be repeated at the other end, are shown in Fig. 8. 
This work, together with a great deal of other work on 
brake rigging, smoke arch braces, guide yoke braces and pins 
of all sorts, was done in the forging machines at Burnside. 


Machine Shop Work 


About 583 men were employed at the Burnside machine 
shop to perform machine operations on the various castings 
and parts.of the new locomotives as well as other locomotives 
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which were going through the shop for light and heavy 
repairs. The pressure of the work on many of the machines 
was so great as to require the organization of two and in 
some cases three shifts and this arrangement enabled most of 
the machine parts to be furnished on time except in a few 
cases where lack of material caused a delay. 

While several new machine tools were installed previous 
to and during the time the new locomotives were under con- 
struction, most of these were essentially replacements and 
only one machine was purchased directly as a result of 
undertaking the new work. This was a heavy Barrett double 
nar machine, especially designed for boring cylinders and 
saving a great amount of time on this operation owing io 
the fact that both the cylinder and valve chamber are bored at 
the same time. The cylinder faging operation is also per- 
formed on this machine. On a 28%-in. by 40-in. Mikado 
locomotive cylinder the barrel can be bored in one cut, using 
five tools in the holder, and faced in five hours. After the 
cylinder bushing is applied the cylinder is replaced in the 
machine for boring the piston fit and finish faced in 12 
hours. The size of the valve chamber on this 
cylinder is 18 in. 

In addition to the Barrett cylinder boring machine the 
following new machines were installed recently at Burnsid 
largely as replacements of worn out tools: One Bullard 
54-in. vertical turret lathe; one Lucas No. 32 horizontal 
boring machine; one Ingersoll vertical rod milling machine; 


Class of 








Fig. 15—Assembiing Operations in the Erecting Shop 


one Ingersoll horizontal slab milling machine; two Morton 
draw-cut shapers; one Diamond guide grinder and magneti 
chuck. 

Many jigs and devices were developed to expedite t! 
work and so far as possible to standardize it. For example. 
a complete set of standard gages for crank pin sizes and pi 
fits in wheel centers was made, thus saving a considerable 
proportion of the time which would have been required fo 
individual fits. ' 

Cast steel frames purchased from the American Stet 
Foundries were machined four at a time on the Sellers double 
head frame slotter as indicated in Fig. 9. This is a goo 
example of the way machine operations were combined whet 
ever possible with an important reduction in cost and time 


7 


The V-blocks and chucks shown in Fig. 10 were an it 
portant aid in holding the cylinders’ in correct alinemel! 
for planing. (The cylinder shown is a slide valve type 4” 
not the piston valve cylinder used on the new Mikado loc 
motives.) The construction and use of this jig is readil 
apparent from the illustration, the V-blocks being held ” 
accurate alinement with the planer bed by suitable keys in th 
T-slots. The chucks are held central with the cylinder bot 
by universal jaws and with a long bolt between the 
chucks for greater security. It is obvious that with the 
chucks resting on the V-blocks as shown the cylinder 
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volved to any angle required for planing with the 
ince that the cylinder center line will always be parallel 
he planer bed. A great amount of set-up time is saved 
1e accuracy of the work increased by this device which 
lapted from drawings furnished by the Lima Locomo- 


shoes and wedges were used on the new locomotives 
interesting chuck holding them while milling is 
Fig. 11. The notches at the right are to accom- 
oes of different lengths and it is obvious that the 
left can be so applied as to hold each shoe down 
ick and against lateral movement while being milled 
driving box and frame fits with a combination 
on milling cutter. The new dogs are made narrower 
flange thickness of the shoes so that the milling 
ill pass by them. 
’ the most flexible machine tools used on the new 
work was the Lucas No. 32 horizontal boring 
llustrated in Fig. 12. The illustration shows the 
f boring a driver brake fulcrum casting and this 
other irregular parts can be set up with ease and 
in some cases turned, on this machine. Back 
s were bored for the valve stem and faced on the 
ring machine in two hours. 
any short planing and shaping operations the 
drawcut shapers did effective work. One of the new 
; shown in Fig. 13 finishing the guide bearing on a 
nder head. The turning operations on this cylinder 
performed on the new Bullard 54-in. vertical 
the, of which a photograph is not available. This 
vas a real factor in speeding up the machine work 
lifferent parts used on the new locomotive. The 
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ease of setup, power and flexibility, together with the pos- 
sibility of bringing different cutting tools quickly into action, 
made this machine an important factor in clearing up a 
congested machine shop floor and keeping the parts moving. 
The back cylinder head, shown on the shaper in Fig. 13, was 
machined complete, except for the planing, on the 54-in. 
Bullard vertical turret lathe in seven hours. The front 
head was finished in three hours. The Ingersoll vertical 
and slab millers, illustrated in Fig. 14 are shown machining 
rods for the new Mikados and were a material help in getting 
these rods out on time. 


Erecting Shop Work 


Work in the erecting shop (Fig. 15) was systematized as 
much as possible and extra shifts put on such jobs as could 
be worked to advantage in that way. While in the aggregate 
a tremendous number of operations must be completed in 
the erecting shop to assemble 24 new locomotives, and some 
of this work, particularly that relating to the lining of 
cylinders, frames, shoes and wedges, erecting valve gears 
and setting the valves, must be extremely accurate, there 
was nothing particularly new in the way this work was 
handled for the new locomotives at Burnside. Great credit 
is due none ‘the less to the erecting shop forces for their 
thorough and careful work, of which the performance of 
the new locomotives in service is ample testimony. 

The photographs and data presented in this article are 
made available through the courtesy of R. W. Bell, general 
superintendent of motive power of the Illinois Central, and 
L. A. North, shop superintendent at Burnside, who with the 
shop foreman rendered valuable assistance in gathering the 
information and taking the photographs. 


Standardization of Chisel Production 


A, Comparison of the Relative Merits of Tempering Methods and the 
Various Kinds of Steel 


By Major Johnstone-Taylor 


usual in these days of machining to limit gages 
much information disseminated on the subject of 
Yet, despite the modern methods of machine 
ind worker still remains and the chisel is still an 
hand tool. Henry Fowler, chief engineer of the 
Railway, recently made public the methods em- 
he Derby, England, shops. The publication of 
tion led another large works, W. H. Allen, Sons 
Bedford, into stating their views as well as mak- 
er of tests as to the relative merits of the two 


remembered that although the analysis of a 
excellent, its manipulation in hardening and 
ds experience. Even in making chisels, a good 
1 often spoil a piece of good steel. 
hops, after making the chisel, the old method 
y the blacksmith of heating it red hot and then 
end into cold water to harden it and letting the 
n from the shank to the hardened edge. 


n has admittedly some advantages. It cer- 


s the cutting edge being the hardest part of the 
inates any clearly defined hard and soft point, 
e, the method is wholly a rule of thumb and 
the skill and judgment of the operator. There 
, however, to heat the steel too rapidly and uni- 
Moreover, with 


ng is very difficult to obtain. 


only the edge hard, the life of the chisel is short on account 
of the fact that when the cutting edge becomes dull or 
chipped, the back is too soft to grind again for further use. 


Tests Uphold the Old Methods 


It is interesting to note that W. H. Allen, Sons & Co., Ltd., 
still adhere to what many would regard as rule of thumb 
methods. The steel used by this company is .825 carbon 
steel and in the manufacture of chisels, it has been using the 
following practice. After drawing out and allowing the 
chisel to cool, it is heated at the point to a bright red, 1,562 
deg. F., for a distance of about 1 in. It is then quenched in 
cold water for a distance of 34 to %4 in. from the end. The 
end is then taken out of the water and the hardened point 
is tempered by the heat conducted from the unquenched 
portion. As soon as the cutting edge has reached purple or 
deep blue, 536-605 deg. F., the whole tool is again quenched. 

This treatment is found to give a point of maximum hard- 
ness and a decreasing hardness from the point upwards, be- 
cause the chisel is of the thinnest section at the point and is 
chilled the most suddenly in the quenching. The thicker 
portion beyond the point loses its heat less suddenly. The 
extreme point is less tempered or “let down” than the rest of 
the tapering portion and the effect of this gradual decrease in 
hardness is shown in the curves in Fig. 1. This method, of 
course, depends largely upon the skill of the operator and 
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contains a personal factor that present day methods aim at 
eliminating. 


British Railway Shop Practice 


Although it might not appear to be a tool of much im- 
portance, the actual amount of work done by chisels in the 
large railway shops is considerable and the attention that 
is paid to small details is well worth the trouble. However, 
so far as British practice is concerned, carbon steel of the 
following analysis has been found to give uniformly good 
results, provided it is of uniform quality and of the best 
crucible steel. 

The following system is advocated by Henry Fowler and 
it will be observed that the material used under ordinary 
circumstances is not alloy steel, but carbon steel of the fol- 
lowing standard specifications: Carbon, .75 to .85; manga- 
nese, .30; silicon,-.10; sulphur, .25, and phosphorus, .25. It 
might at first be supposed that an alloy steel of some kind 
would be made use of for making chisels. Dr. Hadfield, a 
well-known steel expert, has suggested the addition of one 
per cent chromium to the forgoing analysis, pointed out that 
the duty of a chisel is to cut into metal under pressure. 


Standard Chisel Forms 


Chisel forms have been standardized on the Midland Rail- 
way and these are shown in Fig. 2. The designation and 















































Hardness Figure (Sceleroscope) 








———+__+ oe a 





























| | 

| LL 

0 Bi ve J 4 : .6 a 8 aC) 10 
Distance from Point (Inches) 


Fig. 1—Curves Showing the Results of Sceleroscope Tests 


various uses are as follows: a, chisel for heavy brass; b, 
chisel for heavy iron and steel; c, chisel for cylinder repair 
jobs; d, side tool; e, square nose tool; f, diamond point tool; 
g, large cross cut tool; #, round nose tool; 7, gouge tool, and 
k, chisel for chipping large surfaces of babbitt. 


Manufacture of Chisels 


The procedure followed at the Derby shops in the manu- 
facture of chisels is to make them to stock orders in the 
smith shop and then forward them to the heat-treating shop 
for hardening and tempering. The work in this shop is 
handled in batches of 50 and the aim is to employ a standard 
system of treatment to eliminate the personal element previ- 
ously referred to. All chisels are issued from the toolroom 
stores as required, and there are no grindstones in the shops 
for the use of the workman. 

With the chemical composition of the steel more or less of 
a constant nature, the chief factor liable to cause a varied 
temperature is the chisel section. All chisels are carefully 
heated in a gas fired furnace from 1,345 to 1,365 deg. F., 
according to the section. When the correct steady tempera- 
ture is attained, the chisels are quenched in water to a 
depth of 3 in. to 4 in. from the point. The period of 
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quenching depends upon the size of the section. The chisel 
end is thoroughly chilled in the water, after which the wiole 
tool is immersed and cooled off in a tank containing linsced 
oil. The oil tank is water cooled and after this treatment 
the chisels have a dead hard point and a tough sorbitic shait. 

The tempering of the point, or “letting down,” is done }) 
immersion in another oil bath, the temperature of whic!) is 
raised to 420 deg. F. The first result is, of course, to drop 
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Fig. 2—Standard Chisel Forms Used on the Midland Railway 


the temperature of the oil, which is gradually raised to its 
initial point. On approaching this temperature, the chisels 
are taken out at every 3 or 4 deg. of temperature rise and 
tested with a file. When the desired temper has been reached 
(about 430 deg. F.), the chisels are withdrawn, cleaned in 
sawdust and permitted to cool in an iron tray. 


The Two Systems Compared 








For the purpose of comparison, four chisels of the same 
dimensions, the shape and size, as shown in Fig. 3, were 
" 13”, 
ead eens, «Sleeper: a al 
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Fig. 3—Size and Shape of the Chisels Used in the Tests 


tested at Bedford. Two were dealt with by the first method 
outlined and two were tested by the method as advocated | 
Mr. Fowler. 
In carrying out this treatment the quenching of the port 
was carried to 1,364 deg. F., while in tempering, one ©! 
the chisels was left in the oil bath for 10 min. and the sec 
ond for 15 min. The tempering was again carried out 
through a range of temperature that depended upon +'¢ 
amount of fall in temperature of the bath below 420 deg. ! 
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the { the temperature being caused by adding cold 


his he length of time taken in tempering had a consid- 

erabl :. For example, the same temper was obtained by 
a lo sure to a comparatively low temperature, as by 
a she exposure to a higher temperature. The chisels 
vert quently tested by a sceleroscope and the results 
vere 1 as shown in Fig. 1. 

Fr se results, it was observed that there was very 
little « ‘ence as regards the hardness of the extreme edge 
of th But there was a more rapid falling off in the 
ard long the tapering portion, than with the Fowler 
system. In the latter, there was a uniform tempering of all 
the hardened portion, but to a less extent than by the Bed- 
ford s I While by the Fowler method, any decrease of 
hard that took place over the quenched and tempered 

rti entirely due to a difference in the rapidity of 
uel used by the increasing thickness. 

rl the chisels were put to practical use at the hands 

tor, who was not aware of their difference. The 
rmed was cutting hard steel on the flat. This 
isels to a fairly hard test. Two of the chisels 

e Bedford system chipped slightly, and the third, 
nade the Fowler system, broke wholly away at the edge. 

however, cannot be taken as a conclusive one, 
ut the owing conclusions were arrived at by the experi- 

nters in respect to the Fowler system: First, that it gave a 
som rittle working point; second, it produced a chisel 
that | d more grinding of the point without reharden- 

g; t t produces chisels of dependable quality in large 

urth, the tough shaft has no proved advantage, 
nd, fift is more costly than the older methods. 

Sum ip the whole matter, therefore, the second and 
third advantages would appear to justify organized methods 
f pr in shops where from the nature of the work, a 

rge 1 er of chisels are in constant use. 


Device for Testing Pneumatic Motors 


By E. A. Murray 
rintendent, Chesapeake & Ohio, Huntington, W. Va. 


Shop Sup. 
|! is essential that pneumatic motors be kept in first class 
C in order to get effective performance. To de- 


mditioy 


termine ondition of such tools, this shop has put in a 
testing e that has worked very well. 

Thi e operates in the following manner: Air is con- 
lucted to the “‘toolometer” from a full, free air pipe. This 


is for a 34-in. standard pipe and registers the 
mount tree air that passes through it. This is neces- 
manufacturers usually give the free air con- 
pti connection with the rating of different air 
tandard air gage is attached to the pipe just 
s the “‘toolometer” to give the correct air pres- 
1op lines. An air hose is connected to the air 
has traveled through the ‘“‘toolometer” and the 
the hose is then connected with the air motor 
The spindles are arranged for Morse taper 
irbor is made with the Morse taper shank on 
to fit an air motor and the other a Prony 
pindle fits a Morse taper up to No. 4 size. 
) in brake is arranged with a roller between the 
arin ood clamps. The roller is attached by means 


p s sing through straps that encase the wood. The 
Fd of strap projects out far enough to have a bear- 
= « 2-in. plunger, which has a lift of 3 in. 
‘raed: s run into the cavity after the plunger has been 
hited 1 ighest point. 

j . The attached to the Prony brake is started and 
Biter fu | is attained, the hand wheel which closes the 


The friction 


Bvood . 
ro m the roller, is screwed down. 
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between the wood clamps and the roller causes the straps to 
bear down on the plunger and this brings a pressure on the 
small air gage attached to the plunger. Pressure on the 
brake is increased until the air motor is finally stalled under 
full air pressure. Records are made from the gages as soon 
as this occurs; first the air pressure in the shop line; second, 
the number of feet of free air passing through the ‘toolom- 


Fill with Oil 







Cu. ft of Air Con- 
sumed per min. 
by Motor 








Arrangement of Apparatus for Testing Pneumatic Motors 
eter,” and third, the number of pounds pull as registered 
on the gage connected with the plunger. 

This test is made on each new air motor, according to the 
classification, as it is placed in commission. If these motors 
or any others come in for repairs or complaint concerning the 
power developed, they are placed on the test rack to get a 
record showing what this class of motor should do. 

As a last resort, the motor is placed under a steel yoke 
attached to the work bench and a practical test is run to 
determine just what size hole the motor will drill. 











Apparatus for Determining Pneumatic Motor Performance 
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Combination 


combination woodworker manufactured by the Buffalo 
Forge Company, Buffalo, N. Y. Among the most im- 
portant is a change in the planer guide arrangement pro- 
viding for quicker, simpler and more accurate adjustment, 
and the introduction of a positive drive for a rip saw and 
jointer mandrel, obtained by means of a rawhide pinion 
and gear. 
The new planer guide arrangement consists of a slide 


OT cond improved features have been added to the No. 2 

















Woodworker with a Positive Drive Rip Saw and Jointer Mandrel 


which is moved forward and backward in a slot or groove in 
the table. The guide is locked in position by means of a 
thumb nut. Considerable saving in time is effected by the 
greater simplicity and more accurate adjustment obtained 
with this arrangement over the older method of using a two- 
screw adjustment without the slide arrangement. This guide 
can also be set at any angle desired for beveling purposes. 
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Woodworker 


In the old type No. 2 woodworker, the pulley on the driy 
shaft was belted directly to a pulley on the jointer and circu- 
lar saw shaft and the belt was twisted in order to obtain 
the desired direction of rotation. This method of drive has 
been replaced in the new woodworker by a positive drive of 
the pinion and gear pulley type, which makes a smoother 
running machine and eliminates belt slippage. The gear 
ratio of the two pinions is approximately two to one. The 
pulley pinion is .cast in one piece, while the main shaft 
pinion is keyed to the shaft. 

The machine is equipped with tight and loose pulleys 
8 in. by 3 in. in size, and with a handy belt shifter. The 
drive shaft is 1 in. in diameter and runs in 4 in. babbitted 
and reamed bearings, split for adjustment. In addition, 
the pulley for the jointer and the lower band saw wheel are 
also connected to this shaft by means of jaw clutches. This 
means that different parts of the machine may be run in- 
dependently of each other with a resulting saving in power 
and wear on the bearings. 

The table for the cross-cut saw and rip saw is 37 in. long 
by 15 in. wide and is made of heavily ribbed cast iron. The 
saw mandrel is 1 1/16 in. in diameter and runs in babbitted 
and reamed bearings 434 in. long and is provided with ail 
grooves. The saw, 10 in. in diameter, is driven at a speed 
of 3,000 r.p.m. The table is hinged at one end and can be 
raised or lowered to adjust the depth of the cut. A cast-iron 
cross cut guide is also furnished with this machine, which 
slides in a milled groove in the table and is adjustable ia 
varying angles. The saw is capable of making a cut 2% 
in. deep. 

The jointer, fastened on the same spindle as the saw, i 
6 in. long and 3 in. in diameter. A screw and handwheel 
arrangement is used to make both sides of the jointer table 
adjustable. These tables are 6 in. wide and 24 in. long, 
which permits more accurate work than was possible wit! 
the former model. The jointer shaft has an outboard bear 
ing and outside of this an 8-in. by 34-in. emery wheel majj 
be attached when desired by means of the two collars ane 
the nut furnished for the purpose. 

A ¥-in. reamed hole in the shaft end and a tap for # 


headless set screw allows straight shank bits to be inserted . 


In order to facilitate the holding of work to be drilled, 
slide table is provided which is readily adjustable to dilf 
ferent heights. An 18-in. disk sander may be placed on thi 
lower bandsaw shaft. The bandsaw wheels are 22 in. 
diameter by 1% in. face and are covered by an endlesy 
rubber band which reduces slippage of the saw and heal 
from the blades. ‘ 
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Compensated Blow-Off Valve 


Nathan Manufacturing Company, New York, has 
oped a new type of compensated blow-off valve 
is claimed to provide a permanently tight fit on 

1d to practically eliminate repairs and replace- 

does not depend on the action of steam or fluid 

) keep it tight. 

is opened and closed in the same manner as 

gate valve. Instead of a wedge action, how- 
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Sectional View of Nathan Blow-off Valve 


ve disks are forced outward against their seats 

m pressure produced by small balls or shot, made 
rrosive steel. The action of the shot within the 
en the valve disks is similar to the action of a 
uniform pressure is exerted over the faces of the 

‘dless of their inclination or shape. Referring 
ional drawing, the steel balls are placed in the 
carrier, 2, within the body of the valve. This 

so supports the two valve disks. It is raised and 
means of the valve spindle, 5, which is threaded 

ip of the valve, 6. At the bottom of the carrier 


ssure knob or plunger, 4, which is forced into the 
ontaining the balls when the carrier reaches a point 


ottom of its travel. When this plunger pushes 
t displaces the balls, producing a uniform pressure 
the disks. In this way the disks are forced against 
ts regardless of any wear that may have occurred. 





It is claimed that the valve will remain tight whether the 
valve disk seats are inclined to the right or to the left, upward 
or downward, and even if the angle is different on the two 
faces. 

The valve is built with threaded ends or with a flange con- 
nection at one side, as illustrated. Its construction through- 
out is simple and any part may be easily replaced. The 
outlet of the valve is tapped for the attachment of pipe and 
hose and when fully open, the carrier and the disks are 
raised into a space within the body of the valve, forming an 
unrestricted passage for the discharge. Because of the dis- 
charge across the opening, it is claimed that scale will be 
washed through the valve, but that should any remain in 
the bottom of the valve, it can not interfere with the closing 

















View of Nathan 2-Inch Blow-off Valve 


of the valve or with the forcing of the disks tightly against 
their seats. 

The tightness of the valve is independent of the action of 
the steam or other fluid and depends merely on the force 
with which the plunger or pressure knob is driven in the 
shot-filled cavity. The universal joint at the top of the 
spindle is furnished when it is desired to control the blow- 
off valve from the cab or the running boards, but a handle 
may be supplied if the location of the valve is such that an 
extension is not needed. 
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working range of 12 in. in diameter and a height of 
7 in. under an unworn grinding wheel has recently 
been developed by the O. S. Walker Company, Inc., Wor- 
cester, Mass. The grinding wheel is cup-shaped, 8 in. out- 
side diameter, with a 5'%-in. hole, is 3 in. deep, and has a 
rim 5 in. thick. Two mounted wheels, suitable for steel 
and cast iron respectively, are furnished with the machine. 
The grinding wheel is centered in a cast iron ring and 
clamped by a bronze ring and four screws. The changing 
of grinding wheels is easily —. by attaching the 
wheel mounting to the spindle face plate with screws 
A diamond set in a bronze holder is furnished for use 
when a new wheel is put in service, and also for use in truing 
the wheel when an exceptionally fine finish is desired. The 
completed wheel head weighs about 300 lb. and is accurately 
counterbalanced, the counterweight sheave being carried on 
ball bearings. The slide has two flat bearings 24 in. in 
length, which rest on bearing surfaces of equal length on the 
face of the column. The direction of travel is controlled by 
a dovetail construction equipped with a taper gib for taking 
up the wear. The movement of the wheel head is controlled 
by a hand-operated lever on the right side of the machine. 
The spindle is made of steel and carries on the lower end 
a face plate to which the wheel mounting is attached. A 


A SINGLE stroke surface grinding ‘machine with a 

















View of Left Side of Surface Grinding Machine, Showing Location 
of the Water Tank 


7g-in. hole through the center of the spindle provides for the 
delivery of water inside the grinding wheel. The upper and 
lower ends of the spindle are carried in radial thrust ball 
bearings. Oil throwers are emploved to maintain proper 
lubrication of these bearings 

Compression springs located in the upper spindle housing 
overcome the combined weight of the wheel spindle, and all 
revolving parts connected with the spindle. They also main- 
tain the necessary upward thrust of the spindle in the thrust 
bearing at its lower end, to insure accuracy in grinding. 

The wheel spindle pulley is 734-in. diameter and is driven 
by a 3-in. belt running over ball bearing idlers and a 19-in. 
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Single Stroke Surface Grinding Machine 





diameter driving pulley on the main drive countershait § 


This countershaft, which is located on the back of the ma. 
chine, also runs in ball bearings. The face of the whee 
spindle pulley is 91% in. in width to allow for a maximun 
travel of 5 in. for the wheel slide. At a speed of 2,200 r.p.m, 
for the spindle, 10 hp. is available at the grinding wheel. 
When arranged for a belt drive, the machine is of the 
single pulley drive type. The belt from the line shaft run 
to a 12-in. diameter, 434-in. face pulley, which is carried op 
ball bearings on the hub of the 19-in. spindle driving pulley, 
An expanding friction clutch in the hub of the drive pulley 
serves to start and stop the machine. In the motor-drive 














Front View of Surface Grinding Machine with the Guard 
Dropped Down 


machine, the motor is mounted on the side of the columi 
The drive pulley and clutch are omitted and the machine § 
driven by means of sprockets and a silent chain. The mat- 
ufacturer recommends the motor-driven machine to insur 
constant speed of the grinding wheel. The design of the 
machine is best adapted for a 714 hp. motor having a speed 
of 1,750 r.p.m. 

The distance to be travelled by the wheel slide is deter 
mined by a fixed stop on the column. The vertical move 
ment of the magnetic chuck, through its range of 4 in. 
controlled by the elevating hand wheel at the right side o ol 
the machine, acting through mitre gears and an elevatill 
screw. A wheel graduated in thousandths and mounted ° 
the shaft carrying the elevating hand wheel, provides 10 
accurate adjustment of the magnetic chuck to compensate 10 
wear of the grinding wheel or for the removal of a pl 
determined amount of stock from the work. This mechanist! 
has ball bearings throughout. 

The magnetic chuck’ is mounted on a vertical spindle 
tT This spindle is carried in a sleeve 534 in. diameter and has 

\ bearing 15 in. in length in the supporting member. ip 
upper end of the chuck spindle rests in a taper bearing " 
ample proportions to insure minimum wear and also © 
maintain permanent and accurate alinement. The lower &! 
of the spindle is carried in a radial ball bearing. . 

The position of the supporting member on the column» 
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determined by a large stud projecting from the face of the 
column. The end of this stud terminates in a ball which 
engages with a straight reamed hole in the back of the sup- 


porting member near the top of the casting. Another stud 
from the face of the column near the bottom and in 
line with the upper stud. Two thrust screws in the lower 
end of the supporting member, having their bearing on op- 
posite sides of the lower stud, provide means for adjusting 
the chuck with reference to the grinding wheel. 

(he supporting member is attached to the column by three 
opposing screw supports which constitute a three-point bear- 
ing. In combination with the two thrust screws, these sup- 
ports permit the alinement of the chuck with the grinding 
wheel, also the adjustment of the chuck for grinding either 
concave or convex surfaces. The weight of the supporting 
member, complete with chuck and water pan, is about 750 
lb. This is sufficient to eliminate any vibration in the 


projects 


work carrying unit. Rotation of the chuck is controlled auto- 
matically through the movement of the wheel slide and also 
independently by means of a lever placed on the left hand 
side of the machine in a convenient position. 

[he magnetic chuck used on this machine is so designed 


that the number and shape of the poles in the top plate’ can 
be arranged to meet special conditions. Water guards are 
arranged on the chuck in the water pan to protect the chuck 
nd electrical connections against the entrance of moisture. 
lhe electric current is carried to the interior of the chuck 
rough contact rings on the under side of the chuck body, 
nd lead wires are protected by a flexible metal con- 
duit passing inside the column.and up to the demagnetiz- 
ing switch near the top of the column. The column is a 
single casting weighing about 1,400 Ib. and is designed to 
provide maximum rigidity. 
er tank is an independent unit at the side of the 
umn and has a capacity of 14 gallons. The pump is of 


Automatic 


NE of the latest developments in the application of 
() electric haulage units to interplant transportation is 
the fork truck now being manufactured by the Auto- 
matic Transportation Company, Buffalo, N. Y. This new 

















Ele ick for Lifting Material. with the Forks in Mid-position 


ty I pe 
tru 
lift 


ck has a number of advantages over previous lift 
nufactured by this company. It can automatically 
he floor barrels, boxes, bundles of metal sheets, 





of water inside the grinding wheel. 
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the centrifugal type, ball bearing and driven by a belt from 
the chuck drive countershaft through the side of the column. 


A stream is directed upon the chuck through the center of the 
wheel spindle in such a manner as to deliver a large volume 
There it is distributed by 
centrifugal force over the surface being ground. A second 
stream of water is available outside the wheel. This is for 
the purpose of cleaning the chuck face in preparation for 
the next load. The greater portion of grit and chips is 
caught in two settling pans through which the water passes 
before reaching the main water tank. 

The work to be ground is placed on the rotary magnetic 
chuck. The lowering of the wheel slide automatically closes 
the electric circuit through the chuck, operates a clutch which 
puts the chuck in rotation and brings the grinding wheel in 
contact with the work. The removal of stock continues until 
the downward movement of the wheel slide is arrested by a 
fixed stop provided for that purpose. 

When the grinding operation is completed, the raising of 
the wheel slide automatically stops the chuck rotation, breaks 
the electric circuit through the chuck and for an instant closes 
the circuit through the chuck in the opposite direction, 
thereby demagnetizing the chuck face and facilitating the 
removal of the work. Work can be put on or removed from 
the chuck only when the wheel slide is at the upper limit 
of its travel. With the wheel slide in this position, a fixed 
guard attached to the water pan fully protects the operator 
from contact with the grinding wheel. 

The position of the chuck can be determined by the thick- 
ness of the first piece ground.” Further pieces of the same 
kind can then be ground to the same thickness by lowering 
the wheel slide the distance permitted by the fixed stop. 
The only adjustment required is the raising of the magnetic 
chuck from time to time to compensate for the wear of the 
grinding wheel. 


Fork Truck 


plates, castings, etc., without the aid of skids. This elimi- 
nates a big investment in skid equipment and also conserves 
floor space. 

The principle of its operation is that the tapered steel 
forks are designed to slide under the material to be carried, 
without any kind of assistance. Almost any type of material 
can be handled by this machine, the only requirement being 
that the width and length of the forks conform to the width 
and length of the material to be handled and for this reason 
the forks are furnished in various sizes to suit the character 
of the work in the shop where the truck is to be used. 

The truck has a lifting capacity of between 3,000 lb. and 
4,000 lb. depending on the nature of the material handled, 
and is built for various lifting heights. In any of the trucks, 
however, the loads can be started and stopped at any height. 
The truck is equipped with two motors, one for propelling 
the truck and the other for elevating. Both motors draw 
power from the truck battery. The lift is by means of a 
single oversize screw revolving in a large oversize bronze nut, 
which is provided with an oil magazine for lubricating the 
screw. The elevating mechanism is placed below the battery 
box to afford the best possible protection. The front wheels 
of the truck have 9-in. by 5-in. rubber tires, and are fitted 
with Timken bearings to give the greatest mobility with the 
least friction. This is an important factor to be considered 
as the entire load is carried over the front wheels. This 
truck is designed to meet the many demands around a rail- 
road shop for moving and placing heavy castings on machines 
and for carrying and lifting heavy or bulky material in store 
houses. 
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Combination Journal Truing and Axle Lathe 


N improved type of combination journal truing and 
A axle lathe has been developed by the Betts Machine 
Works, Rochester, N. Y. This machine is equipped 

with two carriages for turning the outside of the journals 
when the wheels are mounted on the axle. Gaps for swing- 
ing the wheels are. cut in the bed. These gaps, shown in 
Fig. 1, have finished surfaces and when it is desired to use 
the machine as an axle lathe, it is only necessary to insert a 
filler block in each of these gaps. With the filler blocks in- 
serted, as shown in Fig. 2, the carriages have ample travel 














Fig. 1—The Machine Ready to be Used for Turning Journals with 
the Wheels Mounted on the Axle 


for turning both the wheel seat and journal fit, burnishing 
and also finishing the fillets of the axle. 

The center driving head is of the opening type in order to 
allow axles to be placed, with the wheels mounted, on the 
centers. The large driving gear is made in two halves with 
a coarse pitch and wide face teeth. It rotates in two large 
bronze bearings, of which there is one on either side of the 
center. The pinion meshing with this gear runs in oil and 
is mounted on a heavy shaft located in the center of the bed 


and is driven from the speed change gears located in the leit 
hand end of the bed. Three speed changes are operated 
from the center of the machine through hardened steel slid- 
ing gears running in oil. The carriages are driven from a 
splined feed rod through steel gears and give a range of four 














Fig. 2—The Machine with the Filler Blocks in Place for Use as an 
Axle Lathe 


feeds. These feeds can also be changed from the center of 
the machine. 

When the machine is driven by a single pulley or alternat- 
ing current motor, a powerful friction clutch and automatic 
brake is used for transmission of power. These are also 
operated from the center of the machine and give the operator 
complete control from his normal working position. When 
driven by a direct current motor, a dynamic brake in the 
controller is used for quick stopping by means of con- 
veniently mounted push button station. Either a 45-in. or 
55-in. swing is furnished in the gaps. Axles of various 
lengths can be accommodated, as both tail stocks are adjust- 
able along the bed and the carriages have sufficient travel 
to accommodate the longest journals. 


Portable Drilling Machine 


field of utility has recently been placed on the mar- 

ket by Wm. Asquith, Ltd., Halifax, England, and is 
available in the United States through C. I. Wroe, New 
York. The machine has the advantage of ready portability 
with the addition of greater rigidity than usually found in 
portable drills. Although the nature of the machine pre- 
cludes any great rigidity for high speed drilling, it is capable 
of reasonable cutting rates, and considerable saving is ob- 
tained in the combined drilling and handling time on the 
kinds of work for which it is intended. It is claimed that 
the low power consumption of this machine gives it an 
advance over pneumatic drills in the matter of maintenance 
costs as well as the necessity for extra labor and assistance. 
It is also said that the breakage in twist drills has been 
considerably reduced. 

This machine is made in four sizes with a maximum 
radius of the drilling spindle of 3 ft. 9 in., 4 ft. 9 in, 
5 ft. 9 in. and 7 ft. 0 in., respectively. There is also a No. 
5 size, but this type does not embody a radial arm. The 
spindle is of high tensile carbon steel and is provided with 
variable rates of self-acting feed motion. It is provided 
with a fine hand feed through a worm and worm wheel and 
can be adjusted quickly by a conveniently placed hand 
wheel. The reversing motion to the spindle is controlled 


A PORTABLE universal drilling machine with a broad 


by a lever placed in easy reach of the operator. The action 
of reversing the spindle automatically increases the reverse 





Drilling Holes for Staybolts in a Locomotive Firebox 
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speed in the ratio of about 3 to 1. The drilling head is so 
arranged that it can be adjusted in either the horizontal or 
the vertical planes to any angle, and it is equipped with 
a locking device that holds the head securely in all 
pDOSITLONS. 

"All controls are conveniently arranged. The radial arm 
can be traversed across the column by means of a hand 


! 





Asquith Portable Drilling Machine Working in a Locomotive Frame 
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wheel, and by power in the case of the 7-ft. machine, and 
can also be elevated on the column either by hand or by 
power, or moved radially through a complete circle. The 
arm can also be tilted in a vertical plane through about 30 
deg. Secure locking provision is made for all these move- 
ments as well as an automatic trip motion for the power 
elevating and lowering of the arm on the column of the 
drilling machine. 


The base slides easily on the truck bed and is traversed 
thereon by a ratchet lever. It can be rigidly locked in any 
position desired. The column is securely bolted to the base 
and is fitted at the top with a plug that carries the lifting 
hook. On the 7-ft. machine, the column consists of an 
internal pillar and sleeve to insure the necessary rigidity, in 
which case the arm and sleeve rotate on the pillar. This 
latter motion is facilitated by a patent arrangement of ball 
and roller bearings. 


The truck bed is arranged on four wheels, except in the 
case of the 7-ft. machine, with screw jack supports to take 
the weight when drilling and also to give additional sup- 
port. The drive is by means of a self-contained, reversible 
electric motor, mounted on the arm end plate. A belt from 
the motor to a single pulley on the gear box completes the 
driving mechanism. On the 7-ft. machine, the drive is oper- 
ated from the motor by means of a driving shaft to the gear 
box. The gear box provides six speed changes, with the 
exception of the No. 4 size, which has eight speed changes. 
These speed changes are obtained by hand wheel control 
through clutch and sliding geats and are doubled by the 
double gear on the head. 


Guillotine Bar Shears 


REDESIGNED line of shears of the guillotine style 
A for shearing off square, round or flat bars, has been 
ought out by the Long & Allstatter Company, Ham- 

ilton, Ohio. The principal aim in the new design was to 


obtain a rugged and compact machine as free from flexure 


is possible. 


lhe main frame or housing is made a one-piece casting of 


the box design, the material used for the large sized machines 
being annealed steel, and on the smaller machines, a semi- 
steel mixture is used. The results from tests run for several 
months show a remarkable endurance of the cutting edges 
of the blades, which is due to a great extent to the rigid con- 
struction that maintains the blades in alinement. The steel 
slides are long and slide in bronze lined bearings. They 
are counterbalanced by air or springs, or by weights that 
operate below the floor level. 

The gears are of steel, with machine cut teeth. They are 
placed to the side to afford a better construction as well as 
‘0 give unobstructed working room around the back, side 
and f; of the machine. The shaft bearings are extra large 
and cated so that no gearing is overhung,.giving a rigid 
gear nbly, which compels the tooth load to be distrib- 


s the entire gear face. The bearings also benefit by 
1 as there is no uneven or cocking action of the 


shafts 

An roved automatic stop for operating the clutch, 
Which ngs the slide to rest with the blades completely 
open, vided with a safety locking feature, so that the 
clutch engage the driving jaws only when the operating 
tread] ompletely down. ‘The machine can be stopped 
alter stroke or can be run continually as desired. The 
y Wh ire sufficiently heavy to relieve the motor, or other 

lving 


dium from the high peak load, to which this type 
ry is subjected. 


of ma 


These machines are self contained, the bearings and other 
parts being supported by one common base, which insures 
accurate alinement of the entire equipment under all 
conditions of service. 














Gulllotine Shears of Rugged and Compact Construction 

























































































placed on the market by the Mahr Manufacturing 

Company, Minneapolis, Minn. This torch has been 
specially designed for railway car repair work and boiler 
shop requirements and its operation is based on the same 
principle as that of the heating element in the portable rivet 
forges manufactured by the Mahr company. The important 
feature of this torch to oil users is the fact that no pressure 
is used in the oil tank or hose line, making the torch safe 
to operate. 

The tank for the torch is of heavy gage welded construc- 
tion, with a capacity of 20 gal. and is mounted on a steel axle 
and large roller bearing wheels. The tank is carefully bal- 
anced and can be easily handled over rough ground. Side 
brackets are used to carry the 12-ft. hose, the torch itself 
and the extra nozzles. The torch is designed to eliminate 
trouble in operation. ‘The patented valve-in-head construc- 
tion gives a positive shut-off and eliminates any tendency to 
drip at the nozzle. The oil is, therefore, always at the head, 
which facilitates the instant starting of the torch. 

There are separate controls for the oil and air which 
give a wide range of capacity and adjustment. The air 
control valve is of the plug cock type and ground to fit. 
Lack of restrictions in the air passage of the tank reduces 
the pressure loss to a minimum. 

The oil valve is of the piston valve type designed to re- 
duce clogging and is capable of fine adjustment. Both valve 
controls are placed well back from the torch nozzle for the 
convenience of the operator. ‘The oil and air tubes are 
brazed into the body and head, in order to obtain tightness 
and strength at these joints. 

A special atomizing nut causes complete atomization with- 
out restricting the air flow and also makes the flame steady 
and continuous. In the patented double chamber nozzle the 
vapor is discharged from the atomizer into the first chamber, 


A VACUUM torch of large capacity has recently been 
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where it ignites. This burning vapor, in passing through the 
choke into the second chamber, draws in free air through the 
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Portable Vacuum Torch of Large Capacity 


auxiliary air openings, thereby making a suitable burning 
mixture within the nozzle to produce a steady and compact 
flame. 


An Electric Sand Pipe Heater 


heater, designed to keep sand pipes on locomotives, 
and other types of power equipment, from clogging at 
the lower end, has been developed by the Universal Electric 


A DEVICE known as the Universal Electric sand pipe 





The Heater Applied to a Locomotive 


Sand Pipe Heater Company, 1536 Commercial Trust Build- 
ing, Philadelphia, Pa. 
In stormy weather, the lower end of the sand pipe is al- 


ways wet and it is a well-known fact that dry sand will not 
flow from a wet pipe without part of the sand sticking to the 
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The Heater with a Section Cut Away and Lagging Rem:ved to 
Show Its Construction 
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side of the pipe, eventually closing the outlet. The function 
of the device is to keep the orifice dry, to permit a flow of 
sand at all times and thereby insure full tractive effort and 


} maximum adhesion for braking when needed. 


The heater is a simple device which is screwed on to the 


lower end of the sand pipe and in effect is a shell which 


' yrrounds the pipe. Inside of the shell and touching the 
sand pipe is an electric heating unit connected to the head- 
light generator. The space between the heating unit and the 
outer shell is filled with asbestos lagging. Two sizes of 
heaters manufactured, using 64 and 80 watts respectively, 
and there are two units used on a locomotive. 


Laboratory tests on the device were made by an Eastern 
ibout a year ago. Pipes were set up as on a locomo- 
tive with a sand box and valves for sanding the track. Water 
was allowed to trickle down the pipe and a blast of air 
equivalent to a cross wind blowing at 30 miles an hour was 
projected against the end of the sand pipe. Sand was 
lov flow down the pipe every 10 seconds. At the end 


railroad 


}] 
lowed T{¢ 
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of an hour and 15 minutes, there was no wet sand in the 
lower end of the sand pipe. 

At a later date a road test was made. A five-gallon can of 
water was placed on the running board of a locomotive and a 
hose extending down to a point near the lower end of the 
sand pipe, was used to trickle water onto the pipe. In 
making a 50-mile run without the current turned on, the 
pipe clogged up five times, and had to be cleaned out each 
time. On the return trip, the current was turned on and 
the pipe gathered no wet sand. : 

Another test was made in the freezing room of the Penn 
Cress Ice Cream Company at Cresson, Pa. The sander was 
operated at a temperature of zero, with water trickling on 
the sand pipe. This was continued for two hours, at the 
end of which period there was nothing in the pipe. On road 
locomotives, in regular use, the device has been used to keep 
the sand pipes clear and free from obstruction under a wide 
variety of conditions of bad weather, including low tem- 
perature, rain and snow. 


Four Wheel Drive Lift Truck 


truck that has all four wheels individually 
by a standard vehicle motor has been placed 

on the market by the Terminal Engineering Com- 
my, New York. As shown in the illustration, the truck is 
juipped with four wheels of the same diameter, instead of 


LIF] 
A driven 














Detail Construction of the Rear Wheel Unit 


the small 


meter pilot or trailer wheels that are commonly 
used. It is « 


. laimed that the elimination of these small wheels 
permits greater freedom of action in traversing obstructicns, 
‘uch as crossing cobbled streets and railroad crossings. It 
's also claimed that the absence of the pilot or trailer struc- 
the truck to approach closer to a box car in 
material from the floor of the car through the 
lis truck has also proved to be of value for 
“ erial in warehouses. 
__ rhe truck is built with varying heights of uprights to suit 
1 erent rements. ‘The table, as shown in the illustra- 
aa ag to a surface height of 5 in. from the floor. It 
thes , 26 in. wide. Provision has been made for 
,  nging tyle of the table, which is easily accomplished 
. droppi t the old table and replacing in the uprights 
saa. othe such as the horn, double tang, or V-type 
— 4 rn type table is intended for handling coiled 
t wheels, etc. The double tang type, the top 


ture perm 
order to 
doorway. 
stac king 


tod or ree 
Be OL Which 
lor hand]; 


lown to within 2 in. of the floor, is designed 
such material as tin plate and for stacking. 


Other types of tables are available for any variety of work. 
The capacity on separable bodies for an evenly distributed 
load is as follows: 2,100 lb. on a 6-ft. platform; 2,300 Ib. 
on a 5-ft. platform; 2,600 lb. on a 4-ft. platform, and 3,000 
lb. on a 3-ft. platform. 

The hoist can raise a 3,000-lb. load at a rate of 25 ft. 
per min. and it can elevate empty at a rate of 50 ft. per 
min. The hoisting unit is operated by an enclosed water- 
tight motor of the same type as those used in driving the 
truck. The reduction is through a worm and gear, the worm 
and shaft being integral. A solenoid is used to release the 
brake on the motor shaft and an automatic brake is pro- 
vided to prevent the load from being lowered too rapidly. 

It is claimed that this truck can operate effectively in snow 
and ice conditions, and needs no specially prepared run- 
ways. It is carried on four wheels that have 20-in. by 5-in. 
solid rubber tires 3 in. thick. All four wheels are individ- 
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Lift Truck Removing Boxes from the Door of a Storehouse 


ually driven, each being provided with a standard vehicle 
motor, fully enclosed and weatherproof. There are three 
revolving members in the driving unit, consisting of motor 
shaft, integral reduction gear and pinion and the wheel itself. 
The entire unit is grease packed and requires practically no 
attention for long periods. The motor has ball bearings and 
in addition the reduction gear and the wheel rotate on roller 
bearings. 

Steering is accomplished by the rear wheels. This gives 
the shortest possible turning radius of 6 ft. 9 in. The rear 
wheels are equipped with full leaf springs and are provided 
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with internal expanding type brakes, actuating inside the 
reduction gear member. The brakes are controlled by the 
operator’s foot. An odometer is provided on one wheel to 
record mileage. 

The battery is placed over the rear wheels in a special 
compartment. Its location with respect to the load allows it to 


ITH the object of overcoming difficulties which here- 

tofore have been ‘tolerated as necessary evils in the 

drop forge shop, Merrill Brothers, Maspeth, N. Y., 
has developed a board drop hammer in which are embodied 
several new features. Among the new features in this ma- 
chine are: Adjustment to compensate for uneven wear of 
roller bearings; straight friction bar; rigid and non-adjust- 
able upright frames; inserted, adjustable and reversible ram 
guides; treadle safety block; front and back die adjustments 
which are immovable when locked by the die key. 

In the lifter the arrangement of sliding boxes has been 
improved by the substitution of roll rockers. The direct hori- 
zontal pressure against the board is maintained the same as 
with sliding boxes, with the advantage of better support for 
the roll pressure and belt pull. The hammer operates 
equally as well with the belts driving from the front as 
from the rear. or one from the front and one from the rear. 

To maintain the rolls parallel, a compensating eccentric 
has been introduced in one of the eccentric sleeves. This can 
be adjusted in a few minutes without removing any of the 
lifter parts. Heretofore this realinement of the rolls could 
only be accomplished by an adjustment of the set screws or 
by replacement of the bushings in the roller shaft bearings. 

If it is desired, the hammer can be arranged in a few mo- 
ments to use a thick or a thin lifting board by changing the 
roll eccentric bushing, the eccentric construction is such that 
when the friction bar falls, the rolls are practically locked. 
This arrangement permits the use of a very light friction 
bar, rolls the board more nearly straight and prevents ex- 
cessive wear near the point of stick-up. 

The main roller bearings are ring oiled from four large 
oil pockets, that are easily accessible and experience has 
shown that they do not require oil renewal oftener than once 
in four weeks. This feature was adopted as the result of 
seven years’ experience on a 2,000-lb. hammer, during which 
time the roller bearings were never disturbed. Sliding bear- 
ings, where the pressure is high, but the movements small, 
are oiled by means of felt pads soaked in oil from suitable 
oil reservoirs. All parts subjected to wear are bushed or 
fitted with wearing plates. 

The friction rods are made straight with an eye at the 
upper end for attachment to the eccentric lever. The roll 
releasing lever lifts the friction bar to its seat without shock 
and permits the hammer to run practically at as high speed as 
the lifting board will stand. It is so constructed that the 
leverage shortens as the friction bar is raised, by means of a 
rolling contact on a non-metallic surface on the ram, thereby 
giving a greater friction roll opening than is possible with 
a plain lever operating on a ram pin. The under surface of 
the lever is curved and this places the pressure against the 
ram constantly in a vertical direction, which practically 
eliminates the kick-back on the whole roll releasing mechan- 
ism. The adjustment for length of stroke can be positively 
and easily adjusted. 

A novel bottom stop for the rod is used wherein both seats 
for the upper and lower positions of the rod are in one 
assembly. The entire mechanism is removable by releasing 
two vertical guide bolts. The wear caused by the drag of 
the lower end of the rod when it is being raised from its 
lower position is taken by the front of the stop plate. The 





act as a counterbalance, the front wheels serving as the fy. 
crum. It also provides a seat for the driver. The counte. 
halancing effect of the battery is further reinforced by , 
weight attached at the rear of the truck in the form of , 
plate. A coupling device is also provided when it is desire 
to use the truck as a tractor. 


New Design of Board Drop Hammer 


base casting is protected from wear and the plate can } 
easily removed and redressed or renewed at slight cost. Suit 
able non-metallic plates are placed under the stop seats t 
take the shock of the falling rod. These plates can be varied 














Drop Forge Hammer Built in Sizes Ranging from 600 to 5,000 
Pounds Falling Weight 


in thickness to obtain different positions at which the rod cil 
be brought to rest at its upper and lower positions. 

The clamp for holding the ram suspended is idjusted # 
conjunction with a special treadle. This clamp 38 place 
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rolls and is full floating to conform to the aline- 
the board. The adjustment is controlled from the 
he usual way and the complete board clamp assem- 
removed without removing any part of the lifter. 
ipright frames are constructed of steel castings of 
tion. The bearings on the base have been 
increased in every direction; as have also the 
length of the upright guide in the anvil. The 
f the upright is tightly fitted on four sides to the top 
¢ tin Four hold-down bolts are used instead of the 
ston wo at the center, which, in combination with the 
ruction and tie rods at the top of the uprights pre- 
ossibility of the uprights rocking on the base. 
Dirt rance under the upright foot in the anvil has been 
provide that all dirt and scale can be removed without 
kin 1 the upright from the base, in fact the clearance 
so pitched that the dirt will take care of itself 
utlet at the side of the base. 
he ht feet are deeply guided in the anvil for their 
full length from right to left and the side thrust from break- 
lown work is taken up in such a manner as to make failure 
m either upright or base practically impossible. 
ruing up the V’s of the uprights has been taken care of 
ible and reversible ram guides, which are fitted 
y the s ipright frames. It is claimed that on account of 
moving and re-planing the inserted guides, the 
V's cannot become badly worn. Besides being reversible, the 
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guides have double V’s thereby prolonging the life of the 
wearing surfaces. The inserted guide adjustment is simple 
and positive, and so constructed that the guides can be 
dropped back into the uprights to allow the ram to be re- 
moved, as well as to take up for uneven wear at the bottom 
of the guide and ram. By adjusting both the bottom and 
top guide adjusting wedges, the face of the ram can be 
squared up from right and left with fhe face of the shoe. 
Inequality often occurs here owing to the uneven wear of 
the guide and ram. The adjustment of the inserted ram 
guides is made from the floor. 

Many serious accidents occur through the accidental 
tripping of the treadle. A simple and positive device has 
been applied which makes it is impossible to trip the treadle 
except by placing the foot on a pad about 6 in. square. This 
pad can be quickly adjusted from right to left to suit the 
convenience of any operator. As long as the tripping pad is 
not touched, a person can stand with his full weight on the 
treadle without tripping the ram. If the safety device is not 
desired, it can easily be removed and the treadle operated in 
the usual manner. 

Die adjustment from front to back is accomplished by 
means of a double taper insert in the top of the forged steel 
shoe opposite the die key. This construction is positive and 
the die cannot get loose without the die keys coming out. 
This hammer is built in sizes ranging from 600 lb. to 5,000 
lb. falling weight. 


Sullivan Belt Driven Air Compressor 


changes in the design of the angle compound 
essor, built by the Sullivan Machinery Com- 
, Chicago, Ill., has brought about an improvement 
efficiency and economy. 
\pressors are now equipped with standard wafer 
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Inlet Side 


ew of Compressor from Air 


consist of thin, flat rings of tempered steel, 
its by leaf springs of the same material. The 
ling, low lift and simplicity of these valves 
produce high volumetric efficiency and long 
es for both inlet and discharge are set in tan- 
port or pocket, as shown by the illustration, 
he clearance factor to-a very small amount. 
ortant improvement recently adopted is the 
\ter-current intercooler, shown by the sectional 
intercooler, three separate nests of water 
iged, one above the other, in a large shell. 
the intake cylinder is conducted by means of 








baffle plates five times across each set of tubes, so that it 
comes in contact with the cooling water no less than fifteen 
times in its progress to the discharge cylinder. This added 
cooling surface results in a considerable increase in the air 
end efficiency of these compressors. 

The machine is constructed with one high pressure and 
one low pressure cylinder. The low pressure cylinder is 
located horizontally and the high pressure cylinder vertically. 
The main, or horizontal frame, to which the low pressure 

















Sectional 


Elevation Showing the Three-Pass Intercooler 

cylinder is directly attached, consists of a single, massive 
casting, supporting the entire machine. A heavy pedestal, 
supporting the high pressure cylinder, rests on the main 
frame. A single crank pin drives both low and high pressure 


pistons and all moving parts are entirely enclosed within 
the frames. 

























HE addition of a powerful, 9'4-in. spindle bore turret 
lathe to its standard line of lathes is announced by the 
Gisholt Machine Company, Madison, Wis. This ma- 

chine is designed to handle locomotive crank pins and other 
bar work too large for the 74-in. and 8%-in. spindle bore 
machines made by this company. The headstock of the new 
lathe has been simplified and designed for a 20-hp. motor 
which will give ample power for the heavy roughing cuts 
needed on the heavier work. Another feature designed to in- 
crease production is the quick traverse of the tool post car- 
riage. Fig. 1 clearly shows the rugged proportions of the 

















Fig. 1—Gisholt Turret Lathe for Heavy Work 


new turret lathe and its adaptability for heavy chucking and 
bar work. 

The Gisholt Machine Company has made a careful study 
of the tools required to produce railroad bar and chucking 
work, such as crank pins, wrist pins, piston valve packing 
rings, etc. By means of a special tooling arrangement the 
crank pin illustrated in Fig. 2 is said to be machined in 
50 min. Referring to Fig. 3, the various operations in 
finish machining a crosshead wrist pin are clearly indicated. 
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Fig. 2—Main Locomotive Crank Pin Machined in 50 Minutes 
At position 1, the end of the pin is roughed down and the pin 
cut off part way. The pin is rough turned on all surfaces 
at position 2, and finish turned with the same tooling ar- 
rangement at position 3. At position 4, the end of the pin 
is threaded with a self-opening die in the turret and where 
necessary the pin end centered with a rack and pinion 
centering tool. Where the pin is to be lubricated by a grease 
cup or other means of forcing lubricant through the end of 
the pin into the bearing a center hole is drilled as shown 
at position 5. The tapering operation is performed at posi- 
tion 6 and the final tapping and cutting off operations at 
position 7. The time per pin with this tooling arrangement 


is approximately 20 min., where the overall dimensions are 
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4 in. by 11 in. If wrist pins are being made at som 
central point and simply rough machined, the number of 
operations is reduced by two and the tooling equipment cay 
be reduced accordingly, the time in this case, on a 5-in, by 
12-in. pin being 15 min. . 

The tooling arrangement used in machining piston yaly 
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Fig. 3—Tooling Arrangement for Finishing Crosshead Wrist Pins 


packing rings is illustrated in Fig. 4. In this case the pack 
ing pot is held in the chuck, the cutter head traveling on: 
turret bar piloted in the chuck. The cutter head carrie 
four tools and in position 1 bores the packing pot. In thi 
same position the outside of the pot is rough- and finisi- 
turned by a tool in the wing rest tool post. At position 
the packing ring is first rough undercut, then finished 01 
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Fig. 4—Tooling Set-Up for Piston Valve Packing Rings 











the back face, then finished on the front face and finall 
cut off. A tooling arrangement has also been developed 10! 
machining valve spiders and bullrings. The following 18 the 
production record said to have been obtained with these 
tooling arrangements: 





14-in. packing rings $ min. 
24-in. packing rings min. 
12-in. valve spiders > min. 
24-in. valve spiders 15 min. 
RINNE INI? ck. 6,550.0:4:5arpsasaio-o:ai0 4 dis sininie wiapeala noses Le mae 
24-in. bull rings ........ EEA AEE Pee Pe 2) min, 
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A particularly desirable feature of the Gisholt tooling plan 
is the provision for furnishing a partial set of tools in case a 
machine is confined entirely to roughing operations. 
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This obviates the necessity of buying a full set of tools, some 
of which may not be needed for machines on specialized 
work, 


A New Type of Riveting Hammer 


HE Ingersoll-Rand Company, New York, has developed 

new type of pneumatic riveting hammer with im- 

proved features, including bolted construction for hold- 

ing the handle to the barrel, heavy section valve with liberal 

bearing surfaces; combination poppet and piston type throttle 
air consumption, and easy operation. 

hese hammers are manufactured in three styles, A, B 


‘ 1 
vaive, LOW 





Pneumatic 


Riveter with Bolted Barrel and Handle Connection 


{ 


nd C and are available in a complete range of sizes from a 
5-in. to a 9-in. stroke. Each size can be procured with any 
one of three types of barrels and with either outside or in- 
side trigger handles. The standard A type has a barrel 
machined to accommodate a rivet set clip only. 

[Three alloy steel bolts of substantial size, fitted with lock 


washers, hold the handle to the barrel. This enables the 
hammer to be taken apart anywhere for inspection or clean- 
ing with the aid of a wrench. 

The throttle valve, except on inside trigger handles, is a 
combination of the piston and poppet types, having the nicety 
of control of the piston valve and the freedom from leakage 
of the poppet type. It is claimed that the beveled seat will 
remain tight throughout the life of the tool. The throttle 
lever or trigger is made in one piece from special heat treated 
spring steel and has a long bearing in the handle. 

The valve is a sturdy sleeve made from special alloy 
steel. It has liberal bearing surfaces and its walls are free 
from holes or ports. It operates in a valve box of strong 
construction, located in the head of the barrel. ‘The valve 
box is constructed with a solid end which enables it to be 
easily taken apart by the use of a piston for the removal of 
the valve, without recourse to the use of a screwdriver or 
similar tool. This construction also insures a compression 
chamber in the valve box which cushions the piston on the 
return stroke and prevents its ‘striking the handle. The 
handles are of high quality steel, drop forged to a shape that 
fits the hand and are sand blast finished to give a positive 
grip. Either outside or inside trigger handles can be fur- 
nished, although the outside type is standard. The exhaust 
is through the side of the barrel near the handle and can be 
deflected in any direction desired by merely turning the 
deflector. 


Portable Electric Hammer 


-ORTABLE tool known as the Syntron electric ham- 

A is being manufactured by the National Electric 

nufacturing Company, Pittsburgh, Pa. It is de- 

sign run on 60-cycle current and at this frequency strikes 

3,601 Ws per minute. It is suitable for drilling through 

valls, drilling holes for expansion bolts, chipping 

light riveting and assembly work, chipping and 

stone, calking pipe and tank plates. A similar 

tool ned for 25 cycles which will strike 1,500 blows 
per can be used for heavier riveting. 

U nmer proper consists of two windings which are 
hers ilternately to impart a reciprocating movement to 
movable core or piston, which is the only moving part. 
t ard stroke, the piston strikes a tool, which may 
e a chisel, rivet set or the like. In its backward 
trok: jiston strikes an elastic bumper in which it stores 

energy until it is moved forward again. The 
ed in the bumper is then returned to the piston on 
Me 1 1 stroke. 
te the hammer, alternating current is supplied to 
dings to energize them alternately so as to impart 
ting movement to the piston, which will move in 
1 with the frequency of the alternating current 
the windings. The current alone produces the 
rces to move the piston. No mechanical devices 


ad TeC] 

synchr 
suppli 
operati 
are us 
_ Th mer is rugged in construction and aside from 
al Occ al oiling of the piston, needs no attention. The 


Piston iade of special hardened steel and will last in- 


definitely. A trigger switch on the handle of the hammer 
starts and stops the hammer. 

The hammer meets the need of a portable hammer drill 
that can be carried from job to job. It can be connected 
to any lamp socket. The hammer is at present available in 
three sizes, one weighing 10 pounds, the second weighing 





The Syntron Electric Hammer Showing the Coils and Piston 
Slide in Section 


17 pounds and the third weighing 24 pounds. All sizes are 
available for 110 or 220 volts and any frequency. The 
power consumption of the 17-lb. hammer is 300 watts. Two 
carrying kits are supplied to hold the hammer and a. cez- 
trol box, together with a 50-ft. extension cord and a com- 
plete assortment of drills, chisels and stone points. 



















































GENERAL NEWS 








Pulverized coal is being adopted on some of the locomotives of 
the Japanese railways. Experiments on the use of pulverized coal 
for locomotive firing also are being made by the Railway Com- 
missioners of Australia. 


The Southern Pacific has just put in effect what is claimed to be 
the longest regular locomotive run in the world, 815 miles, between 
El Paso, Texas, and Los Angeles, Cal. These engines are of the 
4-8-2 type and haul through passenger trains. 


The strike of shopmen on the Chicago, Burlington & Quincy, 


which began on July 1, 1922, has been officially terminated by the 
Railway Employees’ Department, American Federation of Labor. 
No settlement with the employees was made by the management 
of the Burlington. 


Beyer, Peacock & Co., Ltd., Gorton, Manchester, England, has, 
according to Modern Transport (London), completed arrange- 
ments with the Aktiebolaget Ljungstrom Angturbin of Stockholm, 
Sweden, for the manufacture in England of the Ljungstrom tur- 
bine locomotive for service in Great Britain and the British colonies. 
Beyer, Peacock will build one of these locomotives for purposes of 
demonstration on the British railways. The Ljungstrom company 
will shortly place one of these locomotives in service on the Argen- 
tine State Railways. 


Locomotive Deliveries in December 


The Department of Commerce has prepared the following table, 
based on reports received from locomotive builders, showing ship- 
ments of locomotives in December, 1923, as compared with the 
same month in 1922, and also the year’s totals similarly compared: 

Year’s total Jan- 





De N Le uary to December 
centber vember, cember, HX 
1923 1923 192 1923 1922 
Shipments— 
Domestic ptpistaraees 305 70 194 2,985 1.056 
EIS gait aicin 3 ba oaks 24 16 204 218 
MI ia. iswsk onbeeal bore’ . 329 9 210 3,189 1,274 
Unfilled orders (end of 
month )— 
EE IT 365 656 1,490 
| NESS arr re 22 35 94 
BN Solis as catcrras reidtocersce 387 691 1,592 


Labor Board Sustains S. P. & S. in Reduction 
of Wages 


The Labor Board has approved the action of the Spokane, Port- 
land & Seattle in reducing the wages of its supervisory forces in 
the mechanical department in accordance with Decision No. 147 
of the Labor Board, in which the road was not included.. The 
Labor Board, in its decision, took into consideration the fact that 
the Spokane, Portland & Seattle is owned by the Great Northern 
and the Northern Pacific and that it has fixed the wage rates for 
its employees in accordance with those on the roads owning it. 
The International Association of Railroad Supervisors of Me- 
chanics, which claims to represent the supervisory forces, declared 
that the reduction had been ordered without conferences with 
representatives of the employees The management, however, 
claimed that there were no authorized representatives of the super- 
visors at that time and the Labor Board upheld this contention. 


Labor Board Decisions 


INSTALLATION OF STOKERS DENIED.—The Labor Board has re- 
manded to the Brotherhood of Locomotive Engineers, the Brother- 
hood of Locomotive Firemen and Enginemen and the Chicago, 
Indianapolis & Louisville, a dispute over the necessity of employing 
two firemen on certain engines operated by the road. The board 
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denied the request that it order the installation of mecha: 
stokers on such engines. The employees requested that locomo- 
tives weighing from 170,000 Ib. to 279,000 Ib. on the drivers 
equipped with mechanical stckers or that two firemen be assig 
to such engines.—Decision No. 2069. 

COMPENSATION FOR MEAL PeErtop.—In a dispute between the Rail- 
way Employees’ Department of the American Federation of Lal 
and the Norfolk & Western over the question of the granting 
pay for the meal period to employees on all shifts where three s] 
are worked, the Labor Board ruled for the employees. “Whe: 
three shifts are employed, the spread of each shift shall consist 
eight consecutive hours including an allowance of 20 minutes 7 
lunch within the limit of the fifth hour. This decision is applica 
only if the provisions of Rule 2, Addendum 6 to Decision No. 222 
are considered in full force and effect on this road and wher 
different application of this rule has not been agreed to betwee: 
the road and the employees.”—Decision No. 2059. 


Locomotive and Freight Car Repair Situation 


LOCOMOTIVES 


Ne. No. No. req. Per « 
locemo- No. stored repairs rec 
tives service- service- over rep 
Date on line able able 24 hr. over 2 
1923 
January 1 64,453 48,905 576 13,587 21 
April 1 ca; OAgae 50,107 914 12,801 19 
THEM aiciecs <oren0.« 63,906 52,456 2,181 10,326 1 
2 epee oetreree 63,982 54,159 2,620 3,787 1 
November 1 64,192 54,080 2,517 9,163 14 
December 1 64,336 53,764 3,367 9,577 
1924 
Fautary 2 ssncuas 64,406 54,031 5,061 9,395 
FrEIcHT Cars 
_ No: Cars Cars Total Per ce 
freight awaiting awaiting cars of car 
cars heavy light awaiting awaiting 
Date on line repairs repairs repairs rep 
1923 
January 1 . 2,264,593 164,041 51,970 216,011 
April 1 . 2,296,997 154.302 52,010 206,312 
i as - 2,260,532 146,299 44,112 190,411 
October 1 ......2,270,840 118 563 32,769 151,332 7 
November 1 . 2,263,099 116,084 34,540 150,624 ¢ 
— 1 - 2,270,405 116,697 38,929 155,626 6.8 
924 
January 1 . 2,279,363 118,653 39,522 158,175 


Trackmen and Shopmen Get Higher Pay 


Wage increases of one and two cents an hour have been grant 
by the Labor Board to maintenance-of-way employees and shop 
laborers on the Boston & Maine, the Fort Smith & Western, the 
Louisville & Nashville, the Louisville, Henderson & St. Louis, the 
Nashville, Chattanooga & St. Louis, the San Antonio, Uvalde & 
Gulf, and the Trinity & Brazos Valley. These increases were or- 
dered by the Board after the roads involved were unable to arrivé 
at amicable agreements with their employees subsequent to [Labor 
Board Decision No. 1861 under date of June 30, 1923, in which 1 
Board remanded the maintenance-of-way employees’ wage increase 
requests back to the roads for further efforts at adjustment. 1! 
increases ordered by the Board were not blanket increases but 
varied considerably on the different roads. On the Boston & 
Maine, the only increase was granted to crossing watchmen, who 
will receive an additional two cents an hour. On the Fort § 


& Western the only increase was one of one cent an hour to track 
laborers. On the Trinity & Brazos Valley bridge and building 
foremen and their assistants received an advance of two cents am 
hour, but the other classes on the road received no increase. O” 
the Louisville & Nashville, the Louisville, Henderson & St. [ouis 
and the Nashville, Chattanooga & St. Louis, with the except f 


the shop laborers on the last named road, the employees recived 
the following increases: Bridge and building foremen and <ssist- 
ants, section foremen and assistants, and mechanics of the mait- 
tenance-of-way department, two cents an hour; mechanics’ he! pers, 
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rers, drawbridge tenders and assistants and shop laborers, 
Employees on the San Antonio, Uvalde & Gulf 
icreases as follows: Bridge and building foremen and 
and section foremen and assistants, one cent an hour; 
two cents an hour; and the remaining classes, one cent 


tion Bureau Finds Defective 43 Per Cent of 


Locomotives Inspected 


tate Commerce Commission’s monthly report to the 
the condition of railroad equipment shows that during 
653 locomotives were inspected by the Bureau of 
nspection, of which 43 per cent were found defective, 
ordered out of service. Also, 101,539 freight cars 
ted by the Bureau of Safety, of which 4.9 per cent 
lefective and 1,855 passenger cars, of which 1.5 per 
id defective.” 
report for December shows that of 3,321 locomo- 
2.115 found defective and 405 were ordered 
)f 54,090 freight cars inspected by the Bureau of 
were found defective. During December, 1922, of 
ars inspected 5,146 were found defective. During 
3, no information of violation of the safety appliance 
nitted by the commission to any of the United States 


were 


olis, Ind., on January 14, inspectors of the Inter- 
Commission ordered out of service a large number 
of the Pennsylvania Railroad, said to be unfit 
i, according to press dispatches, several important 
left Indie inapolis one or two hours, or more, 
delay in securing locomotives for them. 


cause of 





nN 


Purchases and Stores Organization on the 
Pennsylvania 


and consolidation of the purchasing departmem 
vania is in process of being effected. The practice 
fect of buying supplies for each of the four regions 
be discontinued. In its place a plan will be adopted 
naterials and supplies will be classified into groups, 
th a designated officer of the purchasing department 
e buying of each group. The work of all groups 
directly under the supervision of Samuel Porcher, 
ising agent of the system, whose headquarters will 
in Philadelphia. Assistant purchasing agents will 
ed at Pittsburgh, Chicago and St. Louis, reporting 
urchasing agent. Their duties will be to co-operate 
residents and other authorities of the Central, North- 
uthwestern Regions, respectively. As the head- 
he Eastern Region are in Philadelphia, it is not 
sary to make a similar arrangement for the Eastern 
ltaneously with the changes in the purchasing de- 
mewhat similar organization will be made of the 
nt. C. D. Young, general supervisor of stores will 
the head of the department, with the new title of 
und will have his offices in Philadelphia, as here- 
his jurisdiction the handling of stores will be 
Philadelphia and Altoona, Pa. At each of these 
Storekeeper will be appointed, with the required 





ETINGS AND CONVENTIONS 


ind Stores Convention at Atlantic City 


mmittee of Division VI, Purchases and Stores, 
Railway Association, will hold its 1924 annual 
tic City, N. J., on June 16-18. This meeting will 
last half of the meeting of the Mechanical 
itter meeting will be held on June 11-18. 


rican Society for Steel Treating 


vention and international steel exposition of the 
for Steel Treating will be held in Boston the 
ber 22 to 26, inclusive. Through the courtesy of 
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Governor Channing H. Cox and Chairman William F. Williams 
of the division of highways and waterways, permission has been 
granted the society to use the Commonwealth Pier for the exposi- 
tion. This pier is ideally located and has wonderful facilities for 
the exhibition. All of the spaces will be on one floor, as can be 
judged from the dimensions of the Pier, which are 120 ft. by 1,200 
ft. The program committee, under the direction of L. D. Hawk- 
ridge, held a meeting in New York in December and laid plans 
for the convention papers and it is confidently expected that the 
papers will be of such caliber that the meeting will be more than 
comparable with the wonderful technical sessions held in Pitts- 
burgh last year. . 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


Nellis, Room 3014, 165 Broadway, New 
Next meeting Mt. Royal Hotel, Montreal, May 2-5 


Atr-BrRAKE ASSOCIATION.—F. M. 
York City. 


AMFRICAN RAi_roaD MASTER TINNERS’, COPPERSMITHS’ ANp PIPEFITTERS’ As- 
SOCIATION.—-C. Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN Ratrway Association, Divis1ion V.—Mecnanicat.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Convention June 11-18, 

1924, Atlantic City, N. 

Diviston V _—-Eoure MENT PAINTING Divistoxn.-—V. R. Hawthorne, 
Chicago. 

Diviston VI.—PurcuHases AND STorES.—W. J. Farrell, 30 Vesey St., 
New York. Convention June 16-18, 1924, Atlantic City, N. J. 


AMERICAN Raitway Toot FoREMEN’s AssociaTION.—J. A. 
man, C. R. I. & P., Shawnee, Okla. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. 
Thirty-ninth St., New York. Railroad Division, A. F 
West Forty-third St., New York. 

AMERICAN Society FOR STEEL TREATING.—W. H. 
Ave., Cleveland, Ohio. Next 
Boston, Mass. 

AMERICAN SOCIETY FOR TESTING MATERIALS.- 
St., Philadelphia, Pa. 


AssoclaTicn OF RaiLway ELectricat EncGinrers.— Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, II. 

CanapiAn Raitway Cxivs.-—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, uly 
and August, at Windsor Hotel, Montreal, Que. Next meeting February 
12. Paper on Ventilation and Heating ‘of Railway Passenger Cars 
will be presented by K. F. Nystrom, engineer design, C. M. & St. 
P., Chicago. Stereopticon views. 

Car ForeMEn’s AssoctaTIOn oF CuHicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill 

Car Foremen’s Association oF St. Lours.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, — Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis. 

CentraL Raitway CLun.—H. D. Vought, 26 pli St., New York, N. Y. 

Next interim meeting February 7. Report on Interchange Rules with 

recommended changes will be discussed at regular meeting in March 

by W. H. Sitterly, chairman. 

INTERCHANGE Car JNSPECTORS’ AND CAR FOREMEN’s ASSOCIATION.— 

S. Sternberg, Belt Railway, Clearing Station, Chicago. 

Cincinnati Rattway Crus.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. Next meeting February 12. General entertainment 
and dinner. 

INTERNATIONAL RAILROAD MAsteR BLAcKsMitTms’ AssocraTion.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. Next meeting 
Hotel Sheiman, Chicago, August 19, 20, 21. 

INTERNATIONAL RaILWway Fuet Assoctation.—]. PR. Hutchiscn, 6000 Michi- 
gan Ave., Chicago, Ili. Next meeting Hotel Sherman, Chicago, May 
26, 27, 28. 

INTERNATIONAL RaAttway GENERAL 
1061 W. Wabash St., 

Master PorLeRMAKERS’ 
New York, N. 
Chicago. 

New EnGLanp RaILroap Crius.—-W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Next meeting February 12. Paper on The Locomotive of 

Today will be presented by James Partington, American Locomotive 

Company. 

York Rarrroap Crus.—H. D. Vought, 26 Cortlandt St., New York. 

Meeting third Friday of each month except June, July’ and August 

at 29 West Thirty-ninth St., New York. 

NIAGARA FRONTIER Car MeEn’s Assoctation.—George A. J. Hochgreb, 623 

Brisbane Building, Buffalo, : ae 

Paciric Rattway Ciurn.—W. S. Wollner, 64 Pine St., 

egular meetings second Thursday in month, 


Duca, tool fore- 


Rice, 29 W. 
Stuebing, 23 


- Eiseman, 4600 Prospect 
meeting September 22-26, inclusive, at 
a 


Warwick, 1315 Spruce 


CHIEF 


FoREMEN’S 
Wincna, Minn. 


AssoctaTiIon.—Harry D. Vought, 26 Cortlandt St., 
Y. Next convention May 20-23, Hotel Sherman, 


AssociaTion.—William Hall, 


NEw 


San Francisco, Cal. 
alternately in San Fran- 


cisco and Oakland, Cal. 
Rattway Ciun oF GREENvILLE.—G. Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each month, except June, July and 


August. 


Rattway Ciup or PittssurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meetings fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh. 

St. Louis Raitway Cius.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Next meeting February 8. Paper on Steel, illustrated by movi 
pictures, will be presented by G. A. Richardson, Bethlehem St 
Company. 


TRAVELING a ge, od AssociaTion.-W. O. Thompson, 1177 East Ninety- 


eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago, 
September, 1924. 
WESTERN, Rattway Crus.-—Bruce V. Crandall, 605 North Michigan Ave., 


Chicago. Meetings third Monday in each month, except June, July 
and August. 
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SUPPLY TRADE NOTES 











Alexander Mclver has been appointed supervisor of heavy trac- 
tion development of the Westinghouse Electric & Manufacturing 
Company. 


W. J. Behlke, for some years past mechanical representative of 
Barco Manufacturing Company, Chicago, has been appointed dis- 
trict sales manager. : 


The Armstrong Cork & Insulation Company, Pittsburgh, Pa., has 
removed its Minneapolis, Minn., office to larger headquarters at 316 
Third avenue, North, Minneapolis. 


W. M. Rogovine, for the past thirteen years in the New York 
sales department of the American Steel Foundries, Chicago, died 
on January 11 at his home in New York City. 


The Lehon Company, Chicago, manufacturers of Mule-Hide 
roofing, has removed its New York City office from 1 Liberty 
street to 95 Liberty street. This office is in charge of F. T. 
Carpenter. 


Edwin A. Hall, assistant secretary and treasurer and assistant 
to the president of the Standard Stoker Company, Inc., died at 
Scarsdale, N. Y., on January 20. Mr. Hall’s headquarters were 
at the New York office, Grand Central Terminal. 


W. G. Cook, manager of the Chicago and Philadelphia oftices 
of the Garlock Packing Company, has become associated with 
the Union Asbestos & Rubber Company and will represent this 
company in the East, with headquarters at Philadelphia, Pa. 


Glenn A. Wilson has been appointed manager of the Gibb Instru- 
ment Company, Bay City, Mich., for New York and New England 
territory, with headquarters at 120 Liberty street, New York City. 
Mr. Wilson formerly represented the Mutual Electric & Machine 


Co. 


Fred M. Ball has been appointed district manager of the Franklin 
Railway Supply Company, Inc., with headquarters at Philadelphia, 
Pa. Since 1920 Mr. Ball has served as resident inspector at the 
Baldwin Locomotive Works for the Franklin Railway Supply 
Company, Inc. 


R. E. Ludwick, formerly sales manager for the Cleveland Crane 
& Engineering Company, Wickliffe, Ohio, has joined the sales staff 
of Whiting Corporation, Harvey, Ill. Mr. Ludwick will make his 
headquarters at the Chicago sales office, 945 Monadnock block, 
Chicago, Ill. 


Ihe Chicago Pneumatic Tool Company is preparing plans for 
a three-story brick and steel factory, to cost approximately $50,000, 
at Cleveland, Ohio. The General Machinery Company, Spokane, 
Wash., has been appointed its agent in the eastern part of Wash- 
ington and northern Idaho 


Arthur Melville White, for many years superintendent of the 
American Locomotive Company at Schenectady, N. Y., who had 
also served at Manchester, N.. H., and at the Cooke Works, Pater- 
son, N. J., died on January 13 at Manchester. Mr. White was 
born in 1846 at Ghent, Ohio 


The Chicago Bearing Metal Company and the Bostwick Lyon 
Bronze Company have been. merged and the operation of both 
plants is under the supervision of William S. Bostwick and Chester 
A. Lyon. These companies make journal boxes and locomotive 
brasses and have plants at Chicago, Ill., Waynesboro, Pa., Hagers- 
town, Md. 


The Hauck Manufacturing Company, Brooklyn, N. Y., manu- 
facturers of oil-burning appliances, has appointed A. M. Thomson 
Philadelphia district representative, with office at the Bourse, suc- 
ceeding R. B. Ecker, resigned. Mr. Thomson formerly represented 
the Hauck Manufacturing Company in northeastern Pennsylvania, 
Canada and New England. 


C. H. Davies, for many years in the service of S. F. Bowser & 
Co., Inc., Fort Wayne, Ind., as manager of its factory division in 
Chicago, has assumed charge of the factory sales promotion division 
of the entire Bowser organization, with headquarters in Fort 
Wayne. Mr. Davies relieves L. E. Porter, assistant general man- 
ager, of this branch of the promotion service and now works in 
collaboration with T. D. Kingsley, general sales manager. 
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Joseph Teipel, assistant general manager; W. F. Exner, secre. 
tary, and F. G. Langbein, purchasing agent of the Mancha Storage 
Battery Locomotive Company, have resigned to organize the §. 
Louis Steel Casting Company, St. Louis, Mo., for the manufacture 
of steel castings. Officers of the new company are: Joseph Teipe|, 
president; Walter F. Heinicke, vice-president ; W. F. Exner, secre. 
tary, and F. G. Langbein, treasurer. 


The Pawling & Harnischfeger Company, Milwaukee, Wis, 
manufacturers of excavators, cranes and machine tools, has opened 
new offices in the south. N. B. Norris, formerly district manager 
at New Orleans, is now district manager at Memphis, Tenn.; D. J, 
Murphy, formerly at New Orleans, is district manager of the 
Texas district, with headquarters at Dallas, Tex. F. W. Truex 
will continue as district manager at Atlanta, Ga., and W. J. Dugan, 
as southern sales manager, will assume charge of the entire 
southern territory, with headquarters at Memphis, Tenn. 


L. P. Duggan, who for many years’ represented the Garlock 
Packing Company, Palmyra, N. Y., covering the railroads in the 
Middle and South Atlantic states, and of late packing representative 
for the United States Rubber Company, has recently resumed his 
affiliations with the Garlock organization. His headquarters are 
at the Garlock sales branch, 1211-17 Arch street, Philadelphia, Ps 
Kk. J. Hinkle, former railroad representative of the Garlock Pack 
ing Company out of its Philadelphia sales branch, will now cover 
the railroads in the mid-west territory with headquarters at th 
Chicago branch, 326 West Madison street. 


Joseph F. Farrell, who has been general manager of the Nathai 
Manufacturing Company, New York City, for the past seven years, 
has been elected vice-president with headquarters in New York 
City. Mr. Farrell entered 
railroad service on De- 
cember 12, 1889, as a 
clerk on the Lake Shore 
& Michigan Southern. In 
September, 1906, he was 
appointed chief clerk 1 
the purchasing  depart- 
ment of the Lake Erie & 
Western. The following 
April he was appointed 
assistant purchasing 
agent of the Michigan 
Central and on Septem: 
ber 1, 1907, he became 
purchasing agent of that 
road. Mr. Farrell left 
the railroad field in July 
1912, to become vice 
president of the America! 
Materials Company ait 
since August, 1916, has 
served as general mat- 
ager of the Nathan Manufacturing Company, until his election 
as vice-president of the same company as above noted. 





J. F. Farrell 


At a recent special meeting of the board of directors of th 
Q & C Company, New York, the following officers were elected 
Chairman, Charles F. Quincy; president, Frank F. Kister; secre 
tary and assistant treasurer, Marinus Iseldyke, Jr.; auditor, Ralp 
R. Martin; assistant secretary and cashier, Chester A. Gaskill, an 
mechanical and consulting engineer, E. Ray Packer. The follow 
ing vice-presidents, in charge of district sales, have also bee 
elected: Edgar M. Smith, Baltimore; Richard J. McComb, Chi 
cago; James L. Terry, St. Louis, and Lester T. Burwell, Ne" 
York. Mr. Packer also is vice-president in charge of mami 
facturing. 


+he 


Crawtord McGinnis has been appointed vice-president of the 
Pyle-National Company, Chicago; L. H. Vilas has been appointet 
assistant general manager, and George E. Haas has been appomte? 
special representative. Crawford McGinnis was born is Oaklané 
City, Ind., in 1880. He received a common school education " 
the western states and served his apprenticeship as a mzchinist 
the St. Louis-San Francisco. He followed railroad wor':, with the 
exception of a short time at sea, specializing in the air brake. His 
earlier experiences were in Mexico and Central Aimerica. Mt 
McGinnis left the service of the Minneapolis, St. Paul & Sault Ste. 
Marie in 1912, to represent the Pyle-National Company. Lawrentt 
H. Vilas was born in New York City in 1895. He received bi 
education at St. Paul’s School, Concord, N. H., and s!ortly after 
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ieaving school he enlisted in the New York National Guard and 
served overseas in France in the World War. After the close of 
the war he took up work with the Pyle-National Company. George 
F, Haas was born at Wadsworth, Nev., in 1883, and was educated 
in the schools of California and Minnesota. After serving a two- 
year apprenticeship with the Milwaukee Electric Company, he 
completed a full machinist apprenticeship in the shops of the 
Chicago, Milwaukee & St. Paul, at Milwaukee. He is familiar 
with railroad development, having specialized in air brakes and 
electric equipment. 


Horace W. White, Jr., who entered the service of the T. H. 
Symington Company in February, 1916, has been appointed 
er southern sales, with headquarters at Baltimore, Md., 
to fill the position for- 
merly held by T. C. de 
Rosset, deceased. Mr. 
White will continue to 
report to R. H. Gwaltney, 
vice-president in charge 
of eastern sales at New 
York. Horace W. White 
was born in Baltimore on 
May 7, 1888, and gradu- 
ated from Franklin High 
School, Reisterstown, 
Md. He entered the em- 
ploy of the Keystone 
Coal & Coke Company in 
1904, and was later em- 
ployed by the Mercantile 
Trust & Deposit Com- 
pany, Baltimore. In 
February, 1916, he entered 
the employ of the T. H. 
Symington Company at 
Rochester, N. Y., and 
of absence during the World War. He first 

the artillery and was transferred to the air service in 
ittained the rank of captain in command of the 182nd 
Squad, where he saw service in France. 





H. W. White, Jr. 


Wa inted leave 


) 


Brazier, manager eastern railway sales of the Murphy 
ympany, has been made general manager of railway 
that company, with headquarters in Newark, N. J. 

Mr. Brazier was born 

in Boston, Mass. After 

graduating from the high 
school at Fitchburg, 

Mass., he entered the 

service of the mechanical 

department of the Fitch- 
burg Railroad, where he 
remained for about six 
years. Following this he 
was for three years in 
the mechanical depart- 
ment of the Illinois Cen- 
tral, after which he 
entered the sales depart- 
ment of the Lappin Brake 

Shoe Company, which 
was later absorbed by the 
American Brake Shoe & 
Foundry Company. He 
became associated with 
the railway sales depart- 

ment of the Murphy 

bil ompany almost 22 years ago, since which time he has 
inuously with that company. For the first six years of 

Unts | he made his headquarters at Chicago, later coming to 

He was made manager of eastern railway sales about 
ago. Mr. Brazier is a son of F. W. Brazier, who for 
ears was at the head of the car department of the New 

tral 





F. O. Brazier 


W \ndrews of the sales department of Pratt & Lambert, Inc., 
Buffa N. Y., has been appointed sales manager of the central 
divisi and has taken over the work formerly handled by J. H. 
‘Waterbury, deceased; Mr. Andrews is also a director of the com- 
pany Roth, sales representative, has been appointed assistant 
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sales manager of the central division; W. R. Fuller, manager of in- 
dustrial sales, has been appointed technical director, in charge of 
all technical work; T. E. Murphy, formerly in charge of the rail- 
way department, central division, has been promoted to assistant 
manager of industrial sales; J. G. Schroeder, assistant resident 
manager at Chicago, has been appointed sales manager of the 
western division and H. S. Campbell, who was sales representative, 
is now manager of industrial sales of the western division. 


Victor R. Willoughby, acting general mechanical engineer of the 
American Car & Foundry Co., has been appointed general me- 
chanical engineer, in charge of the engineering section and J. A. V. 
Scheckenbach has been appointed general improvement engineer, in 
charge of the improvement and research section; both with head- 
quarters at New York City. Victor R. Willoughby was born in 
Michigan and graduated from the University of Michigan in 1896, 
with the degree of B.S. and M.E. He began work with the 
Michigan-Peninsular Car Company in 1897 at the old Michigan 
plant. He served in 1899 at St. Louis as chief draftsman of the 
American Car & Foundry Co., and in 1901 at St. Charles in the 
passenger car department. In 1905, he served at Jeffersonville as 
mechanical engineer, and in 1917 at Detroit in the World War 
organization as assistant manager of artillery and later in the shell 
departments. In 1920 he was transferred to New York as assistant 
general mechanical engineer ; since 1922 he served as acting general 
mechanical engineer until his recent appointment as general me- 
chanical engineer as above noted. 


Robert D. Sinclair, executive vice-president of Mudge & Com- 
pany, Chicago. has been elected president to succeed Burton Mudge, 
who has been elected chairman of the board of Mudge & Company 
in addition to his duties 
as executive vice-presi- 
dent of the Bradford 
Corporation. Albert C. 
Force, treasurer and as- 
sistant general manager in 
charge of production and 
stores with headquarters 
at Chicago, has been pro- 
moted to vice-president 
and treasurer in charge 
of the manufacturing, 
purchasing and treasury 
departments. John G, 
Abplanalp, production en- 
gineer, has been promoted 
to secretary to succeed 
Arthur L. Pearson, who 
has been elected assistant 
vice-president of the 
3radford Corporation. 
Mr. Sinclair was born on 
April 12, 1878, at Chicago 
and entered railway service with the Chicago & Eastern Illinois 
in 1892. In 1893 he entered the operating department of the 
Columbian Intramural Railway at the Chicago World’s Fair. At 
the close of the exposition he entered the service of the Union 
National Bank of Chicago where he remained until its consolida- 
tion with the First National Bank in 1900. He held several posi- 
tions with the latter institution until September 1, 1910, when he 
became secretary and treasurer of Mudge & Company. On Janu- 
ary 12, 1912, he was elected second vice-president and later was 
made first vice-president, which position he held until November 1, 
1916. On the latter date he was elected executive vice-president, 
which position he has held until his recent promotion. Mr. Force 
was born on September 19, 1886, at Chicago and previous to his 
connection with Mudge & Company was auditor of a local concern 
operating a chain of stores in Chicago. He became associated 
with Mudge & Company in January, 1918, as assistant treasurer, 
and on March 15, 1918, was promoted to treasurer and was placed 
in charge of all purchases. On January 1, 1923, he was appointed 
assistant general manager in charge of production and stores in 
addition to his duties as treasurer, which position he has held 
until his recent promotion. Mr. Abplanalp was born on April 1, 
1891, at LaCrosse, Wis., and in 1910 entered the employ of the 
Stayright Engine Company as a storekeeper and cost accountant, 
after serving in the United States Army as an officer in the infan- 
try during the World War, he entered the employ of Mudge & 
Company as cost accountant. In 1921 he was appointed produc- 
tion engineer, which position he held until his recent promotion. 





R. D. Sinclair 
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TRADE PUBLICATIONS — 











CooLers.—The construction and advantages of the U-Fin cooler 
are outlined in Bulletin No. 1216 recently issued by the Griscom- 
Russell Company, New York. 


StoKers.—The new Frederick multiple retort underfeed stoker 
is described and illustrated in a 4-page pamphlet recently issued 
by the Combustion Engineering Corp., New York. 

RapDIAL Burrers.—The Franklin Railway Supply Company, New 
York, has recently issued Bulletin No. 326, descriptive of the 
application and maintenance of its line of radial buffers. 

Kinc Sanper.—The King Sander for locomotives, locomotive 
boosters, motor cars, etc., is described in a four-page bulletin issued 
by the U. S. Metallic Packing Company, Philadelphia, Pa. 


methe ds 


BELL RINGER.—The various f application of the Goll- 
mar locomotive bell ringer are shown in an illustrated leaflet re- 
cently issued by the U. S. Metallic Packing Company, Philadelphia, 
P2. 


METALLIC PackinGc.—King metallic packing for locomotive pis- 
ton rods and the method of application of King packing rings are 
described in leaflets recently issued by the U. S. Metallic Packing 
Company, Philadelphia, Pa. 





CarsBIpE Lights.—The Alexander Milburn Company, Baltimore, 
Md., has issued a 20-page, illustrated booklet descriptive of its 
various types of carbide lights, which are suitable for contractors, 
railways, mines and quarries. 


WELDING AND CUTTING APPARATUS.—The Alexander Milburn 
Company, Baltimore, Md., has issued a 24-page, illustrated booklet, 
descriptive of its acetylene generators, torches, preheaters and 
other welding and cutting equipment. 


STEAM HamMMERS.—The Morgan Engineering Company, Alliance, 
Ohio, has issued a 23-page bulletin, No. 22, briefly calling attention 
to a few of the prominent features of its steam hammers and 
showing the size and variety of hammers and equipment which 
it can furnish 


CARE OF OXYGEN AND ACETYLENE CYLINDERS.—This is the title 
of a 10-page booklet recently issued by the Air Reduction Sales 
Company, New York, which should be of general interest to those 
desirous of taking advantage of the great economies available 
through oxy-acetylene welding and cutting. 


Presses.—A new line of self-contained broaching and assembling 
presses, the principal features of which are accurate control of 
ram speeds and pressures, the lack of accumulator, etc., are de- 
scribed in bulletin No. 30 recently issued by the Oilgear Company, 
Milwaukee, Wis. Detailed specifications are also included. 


LocoMoTIVE SPECIFICATIONS.—Notes, suggesting means that make 
for economy, increased locomotive capacity, reduced maintenance 
and decreased cost of conducting transportation, arranged for con- 
venient use in the preparation of new locomotive specifications, are 
contained in the 1924 bulletin recently issued by the Franklin 
Railway Supply Company, Inc., New York. 


Air Heaters.—The CEC air heater, a plate type of heater which 
has demonstrated its ability to increase furnace efficiency through 
the recovery of a portion of the heat ordinarily lost in flue gases, 
is described in a four-page folder, Bulletin AH-1, 1923, which is 
the first publication on air heaters issued by the Combustion Engi- 
neering Corporation, New York 


GraPHic INsTRUMENTS.—A complete new line of graphic instru- 
ments, type LR, is described in Bulletin No. 124 recently issued 
by the Esterline-Angus Company, Indianapolis, Ind. The remov- 
able inkwell and greatly increased damping are the more important 
new features of these instruments, from which both the inkwell and 
the pen can be removed, without tools, for cleaning and refilling. 

at 


WATERPROOF Patnt.—Under the title of “75 Years,” Toch 
Brothers, New York City, have recently issued a large size, 
12-page, illustrated booklet as a souvenir of their seventy-fifth 
birthday in the manufacturing of R. I. W. preservative paints and 
compounds. The first part of the text describes briefly the found- 
ing of Toch Brothers. This is followed by a partial list of well 
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known structures protected by this company’s products, as well 
as some of the principal accomplishments which have been achieved 
by them. 


Hicu Spreep Toots.—A 226-page, illustrated handbook, Catalogue 
No. 40, has recently been issued by the Cleveland Twist Drill 


ers, sockets, counterbores, mills, etc. The catalogue is divided into 
a number of sections, each conveniently indexed so that it is a 
ready guide not only to the tools themselves, but also to their 
best and most economical use. 


LEATHER Packincs.—The seventeenth and eighteenth install- 
ments of “Practical Facts About Belting’ have been recently 
issued by the Charles A. Schieren Company, New York. The 
seventeenth installment outlines the uses, types, installation, etc., 
of leather packings for the making of tight joints, or for sealing 
against the pressure of gases or liquids. The eighteenth install- 
ment completes the series and is an index to the contents of the 
previous reprints. 


Air Compressors.—Specifications for Class WJ-3 angle-com- 
peund belt-driven air compressors and a description of the new 
improvements; namely, the “wafer” air valves now used on all 
sizes of these compressors, and the three-pass counter current 
intercooler formerly employed only when especially ordered, are 
given in Form 1594 2M 11-23 recently issued by the Sullivan 
Machinery Company, Chicago. These compressors are built in 
seven unit sizes, giving a range in single machines from 450 to 
1,700 cu. ft. of free air per min., and in the twin unit up to 3,700 
cu. ft., and have working pressures up to 120 Ib. 


ALL METAL Car CoNNECTIONS.—A four-page catalogue No. 8&3 
has been issued by the Barco Manufacturing Company, Chicago, 
devoted to steam heat connections between passenger cars and 
pointing out the benefits to be derived from making these con- 
nections metallic. Tests are quoted to show that the metallic 
joints tend to promote safety, and in a specific case enabled the 
regulating valve pressure to be increased 50 per cent or from 61 
Ib. to 93 lb. With this initial pressure 5 Ib. of steam was obtained 
at the rear of a 10-car train in 6 min. 21 sec. Metallic steam heat 
and air connections in stations and yards are also shown in several 
illustrations, 


MEAsuRING Rutes.—The Lufkin Rule Company, Saginaw, Mich., 
has issued a new catalogue, No. 11, devoted to the measuring 
tapes, rules and mechanical tools made by this company. The 
catalogue contains 166 pages of illustrations and information needed 
in ordering almost any kind of measuring instrument. It is 
divided into several sections, the first being devoted essentially to 
steel tapes, the second to woven tapes and the third to small me- 
chanical measuring tools, such as micrometer calipers, combina- 
tion squares, bevel protractors, calipers, thickness gages, etc. 
Subsequent sections show boxwood rules, spring joint rules and 
miscellaneous wood rules such as shrinkage rules, freight rules, 
lumber rules, etc. 


LocoMoTivE CrANES.—The Brown Hoisting Machinery Com- 
pany, Cleveland, Ohio, has issued a second edition of its booklet 
No. 10, entitled “Man Power Multiplied,” describing and _illus- 
trating this company’s No. 2 locomotive crane. The booklet, 
which is more complete than the first edition, enumerates various 
details of the crane and devotes considerable space to developing 
the various uses to which it is adapted. The majority of the 
illustrations show the crane in actual use on various kinds of 
work, while the remainder of the illustrations, which include a 
number of line drawings, have reference chiefly to showing the 
working parts and the dimensions. Full specifications covering 
the crane are included in the booklet, which comprises 20 pages. 





ENGINE TENDER CONNECTIONS.—An attractively prepared cata- 
logue, No. 42, has been issued by the Barco Manufacturing Com- 
pany, Chicago, illustrating the Type 3-V engine tender connections 


for steam, air, oil and water, manufactured by this company. 
The catalogue points out the importance of reliability, efficient 
delivery of fluid, and freedom from roundhouse and shop mainte- 
nance in equipment of this kind, and on page 2 gives the results 
of exhaustive service tests of Barco connections compared to those 


of other types. Three charts are included, affording comp2rative 
data regarding the loss of pressure through various sizes of niping 
and types of connections between engine and tender. Drawings 
and instructions for the application of Barco Type 3-V connections 
are also shown in the catalogue. 
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General 


a W. Hunt has been appointed fuel supervisor of the Atchi- 
ir 5 ypeka & Santa Fe, with headquarters at Los Angeles, Cal. 


\. Raspuck has been appointed mechanical engineer of the 
ille & Nashville, with headquarters at Louisville, Ky., suc- 
, MM. PF. Cox. 


1e |. HANLIN, superintendent motive power of the Southern 
t., f the Seaboard Air Line, has been transferred from 


5 7 . m, Gse., 


to Jacksonville, Fla. 


RrED has been appointed mechanical manager of the New 
Haven & Hartford with headquarters at New Haven, 
eeding H. C. Oviatt, resigned. 
SMITH, superintendent of motive power and rolling stock 
ton & Albany, with headquarters at Boston, Mass., 
om active service at his own request. 


Cox, mechanical engineer of the Louisville & Nashville, 

idquarters at Louisville, Ky., has been promoted to as- 

uperintendent of machinery, with the same headquarters. 

e SCUDDER, acting superintendent of motive power and equip- 

f the Delaware, Lackawanna & Western, with headquarters 

inton, Pa., has been appointed superintendent of motive 
d equipment, with the same headquarters. 


LEWIS, assistant mechanical superintendent of the Minne- 

St. Paul & Sault Ste. Marie, with headquarters at Fond du 

has been promoted to mechanical superintendent, a 
reated position, with the same headquarters. 


n Ol + Puvar, division mechanic on the Atchison, Topeka & 

ne Santa Fe, with headquarters at San Bernardino, Cal., has been 

: promoted to acting mechanical superintendent of the Coast Lines, 

veral with headquarters at Los Angeles, Cal., succeeding H. S. Wall, 
s been granted leave of absence. 


BuTLeR has been appointed superintendent of the newly 
aring created division of the Chesapeake & Ohio with headquarters at 
The Mr. Butler entered railway service 6n the Chesa- 
peake & Ohio as a ma- 
chinist at Clifton Forge, 
Va. in January, 1895. 
From 1896 to 1898 he was 
employed as a machinist 
on the Norfolk & 
Western, the Southern, 
the Florida Peninsular 
and the Atlantic Coast 
Line and in 1899 returned 
to the Chesapeake & Ohio 
in the same capacity at 
Huntington, W. Va. Later 
he was transferred to 
Handley, W. Va., and was 
promoted to roundhouse 
foreman and general fore- 
man. In July, 1904, he 
bab a was promoted to assistant 
ing a P master mechanic at Lex- 
ves, ington, Ky., and in Janu- 
= = toe ary, 1905, was ed cet 

to the Hinton (W. Va.) 

the same capacity. In November of the same year, 
ppointed assistant master mechanic of the Huntington 
jurisdiction over all departments and was promoted 
mechanic in June, 1910. In October of the following 
as given jurisdiction over the entire Huntington divi- 
in August, 1912, the Hinton division was also added 
risdiction with headquarters at Hinton. In January, 
Butler was appointed master mechanic of the Hunting- 
Big Sandy and Ashland divisions with headquarters 
igton and on November 15, 1920, was promoted to 
general superintendent of the Western general divi- 


Ky. 
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sion, which position he was holding at the time of his recent 
promotion 


Frep A. BuTLer has been appointed superintendent of motive 
power and rolling stock of the Boston & Albany, with headquarters 
at Boston, Mass., succeeding R. D. Smith. Mr. Butler was born 
on September 21, 1868, at Shrewsbury, Mass. He entered railway 
service on June 20, 1892, with the Boston & Albany as a locomo- 
tive fireman and in 1898 was promoted to engineman and subse- 
quently served in the enginehouse at Beacon Park, Allston, Mass. 
In May, 1908, he was appointed road foreman of engines and in 
July, 1910, was appointed master mechanic of the Boston division. 
On November 1, 1916, Mr. Butler was appointed master mechanic 
of the Albany division, which position he held at the time of his 
recent promotion. 


Master Mechanics and Road Foremen 


G. E. Norris has been appointed road foreman of engines of the 
Middle division of the Atchison, Topeka & Santa Fe, with head- 
quarters at Newton, Kan. 


A. F. Perctvat has been appointed road foreman of engines of 
the Middle division of the Atchison, Topeka & Santa Fe, with 
headquarters at Newton, Kan. 


G. P. Gerpin has been appointed road foreman of engines of 
the Atchison, Topeka & Santa Fe, with headquarters at Chanute, 
Kan., succeeding T. N. Murphy. 


C. C. HayMawn has been appointed road foreman of engines of 
the Eastern division of the Atchison, Topeka & Santa Fe, with 
headquarters in Argentine, Kan. 


C. Leat has been appointed road foreman of engines of the 
Oklahoma division of the Atchison, Topeka & Santa Fe, with 
headquarters at Arkansas City, Kan. 


A. B. Epwarps has been appointed assistant road foreman of 
engines of the Seaboard Air Line, with headquarters at Hamlet, 
N. C., succeeding B. Koontz, transferred. 


J. S. WiLttaMs, general foreman of the Chesapeake & Ohio at 
Richmond, Va., has been appointed master mechanic, with head- 
quarters at Clifton Forge, Va., succeeding C. B. Hitch. 


F, A. Prewitt, general roundhouse foreman of the Kansas City 
Southern at Heavener, Okla., has been promoted to master 
mechanic, with the same headquarters, succeeding J. M. Pierce. 


L. ERNEST, master mechanic of the Minneapolis, St. Paul & Sault 
Ste. Marie, at Minneapolis, Minn., has been promoted to general 
master mechanic, with headquarters at Shoreham shops, Minne- 
apolis. 


H. C. CASWELL has been appointed master mechanic of the 
Buffalo division of the Delaware, Lackawanna & Western, with 
headquarters at East Buffalo, N. Y., succeeding F. C. Pickard, 
resigned. 


SAMUEL RUSSELL, road foreman of engines of the Boston & 
Albany, with headquarters at Rensselaer, N. Y., has been appointed 
division master mechanic, with headquarters at West Springfield, 
succeeding F. A. Butler. 


M, A. QuiINN has been appointed master mechanic of the Syra- 
cuse & Utica division and the Ithaca branch of the Delaware, 
Lackawanna & Western, with headquarters at Binghamton, N. Y., 
succeeding H. C. Caswell. 


J. M. Prerce, master mechanic of the Kansas City Southern, 
with headquarters at Heavener, Okla., has been transferred to the 
Southern division, with headquarters at Shreveport, La., succeed- 
ing G. W. Lillie, who has resigned. 


M. R. FEELey has been appointed master mechanic of the Scran- 
ton and the Bangor & Portland divisions of the Delaware, Lacka- 
wanna & Western, with headquarters at Scranton, Pa., succeeding 
B. H. Davis, assigned to other duties. 


W. P. Hopson, master mechanic of the Cincinnati, Ashland and 
Northern divisions of the Chesapeake & Ohio at Covington, Ky., 
has been appointed master mechanic of the Ashland-Big Sandy 
division, with headquarters at Ashland, Ky. 


G. B. PAuLrEy, general foreman of the Chicago, Burlington & 
Quincy, with headquarters at Kansas City, Mo., has been promoted 
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to acting assistant master mechanic of the Galesburg division, with 
headquarters at Galesburg, Ill., succeeding D. Nott, granted leave 
of absence on account of illness. 


C. B. Hitcu, master mechanic of the Chesapeake & Ohio at 
Clifton Forge, Va., has been appointed master mechanic of the 
Cincinnati and Ashland divisions, also Northern division, with 
headquarters at Covington, Ky., succeeding W. P. Hobson. 


J. W. Henpry, assistant master mechanic of the Winnipeg divi- 
sion of the Minneapolis, St. Paul & Sault Ste. Marie, with head- 
quarters at Thief River Falls, Minn., has been promoted to master 
mechanic of the Winnipeg division, with the same headquarters. 


F. M. Roserts, assistant master mechanic of the Missouri River 
division of the Minneapolis, St. Paul & Sault Ste. Marie, with head- 
quarters at Bismarck, N. Dak., has been promoted to master 
mechanic of the Missouri River division, with the same head- 
quarters. 


Car Department 


J. L. Rocuus, car foreman of the Missouri-Kansas-Texas at 
Sedalia, Mo., has been transferred to Franklin, Mo. 


W. J. WititaMs, car foreman of the Atchison, Topeka & Santa 
Fe, with headquarters at Prescott, Ariz., has been transferred to 
Gallup, N. M. 


J. L. Crooks has been appointed car foreman of the Atchison, 
Topeka & Santa Fe, with headquarters at Prescott, Ariz., succeed- 
ing W. J. Williams. 


F. W. SPRINGER, assistant foreman of the Nashville, Chattanooga 
& St. Louis at Nashville, Tenn., has been promoted to gang fore- 
man, succeeding Hunter Whitaker 


Hunter WHITAKER, gang foreman of the Nashville, Chat- 
tanooga & St. Louis, at Nashville, Tenn., has been appointed as- 
sistant general foreman, car department. 


H. Hatvorson has been appointed assistant superintendent, car 
department, Chicago division of the Minneapolis, St. Paul & Sault 
Ste. Marie, with headquarters at Fond du Lac, Wis. 


G. T. Dunn, general foreman of the car department of the 
Nashville, Chattanooga & St. Louis at Nashville, Tenn., has been 
appointed general foreman, car department, for the system, retain- 
ing jurisdiction over the department at Nashville shops. 


Shop and Enginehouse 


R. D. Kocuer, assistant general foreman of the Scranton, Pa., 
shops of the Delaware, Lackawanna & Western, has been promoted 
to general foreman. 


J. E. Powe tt, general foreman of the locomotive and car de- 
partment of the Chicago, Burlington & Quincy at Savannah, II, 
has been transferred to East St. Louis, IIl. 


E. C. Gorpon, assistant road foreman of engines of the Grand 
Rapids division of the Pennsylvania System, has been transferred 
to the Toledo division, succeeding E. A. Burchiel. 


O. E. MAXweELL, road foreman of engines of the Ft. Wayne 
division of the Pennsylvania System, has been transferred to the 
Mackinaw division, succeeding E. J. Strong, pensioned. 


Ben McNEE, a machinist at Dayton Bluff, Minn., has been pro- 
moted to night foreman of the Chicago, Burlington & Quincy, with 
headquarters at Savannah, IIl., succeeding H. G. Wright. 


Otto SturM, general foreman of locomotive repairs of the Dela- 
ware, Lackawanna & Western at Scranton, Pa., has been promoted 
to general enginehouse foreman, succeeding M. A. Quinn. 


H. G. Wricut, night foreman of the Chicago, Burlington & 
Quincy at Savannah, IIl., has been promoted to day roundhouse 
foreman, with headquarters at Dayton Bluff, Minn., succeeding 
George Wilson. 


GrorcE WILson, day roundhouse foreman of the Chicago, Bur- 
lington & Quincy at Dayton Bluff, Minn., has been promoted to 
general foreman of the locomotive and car department at Savan- 
nah, Ill., succeeding J. E. Powell. 


E. L. Bonnorr, enginehouse foreman of the Pittsburgh division 
of the Pennsylvania System at Pitcairn, Pa., has been appointed 


general foreman, maintenance of equipment department, Pittsburgin 
division, with headquarters at Pittsburgh, Pa. 


Joun R. LANCASTER, whose appointment as superintendent of 
the locomotive shops of the Delaware, Lackawanna & Western 
Scranton, Pa., was announced in the January issue of the Railw 
Mechanical Engineer, \ 
born on August 14, 1882. 
at Lebanon, Ky. In June. 
1903, after graduati: 
from the University 
Kentucky as a mechanica!} 
engineer, he entered th: 
employ of the Lake Shore 
& Michigan Southern ; 
a special apprentice, sub- 
sequently serving as 
machinist, inspector 
material and assistant e1 
gineer of tests. In Janu 
ary, 1912, he resigned 1 
take charge of. the mai 
tenance of shop machin- 
ery and equipment at th 
Scranton, Pa., shops of 
the Delaware, Lacka- 
wanna & Western. In 
August, 1915, he was ap- 
pointed erecting — shop 
foreman, serving in this capacity till September, 1917, when he 
became general foreman. He held this position until his rece: 
appointment to superintendent of shops. 





J. R. Lancaster 


Purchasing and Stores 


J. R. Ornporrr has been appointed division storekeeper of the 
Baltimore & Ohio, with headquarters at Glenwood, Pa 


J. H. Sxaccs has been appointed storekeeper of the Atchison, 
Topeka & Santa Fe, with headquarters at Waynoka, Okla. 


A. HAAG, general storekeeper of the Alaska Railroad, with head- 
quarters at Anchorage, Alaska, has resigned and his office has 
been abolished. 


V. N. Dawson, division storekeeper of the Baltimore & Ohio 
Chicago terminal, has been transferred to Cincinnati, Ohio, suc- 
ceeding R. R. Jackson. 


A. SCHIPPER has been appointed assistant division storekeeper 
of the Salt Lake division of the Southern Pacific, with head- 
quarters at Sparks, Nev., succeeding C. S. Jones. 


R. R. Jackson, districi storekeeper on the Baltimore & Ohio, 
with headquarters at Cincinnati, Ohio, has been appointed district 
storekeeper on the Wabash, with headquarters at Decatur, III. 


A. C. Douctas, assistant general purchasing agent of the Cana- 
dian Pacific, with headquarters at Montreal, Que., has been ap- 
pointed purchasing agent, with headquarters at Vancouver, B 


B. W. Roserts, purchasing agent of the Canadian Pacific at 
Vancouver, has been promoted to assistant general purchasing 
agent, with headquarters at Montreal, succeeding A. C. Douglas. 


H. P. BuCHENERY, division storekeeper of the Stockton division 
of the Southern Pacific, with headquarters at Tracy, Cal., has been 
transferred tc the Tucson division, with headquarters at Tucson, 
Ariz., succeeding V. R. Navlor. 


V. R. Nayior, division storekeeper of the Tucson division of 
the Southern Pacific; with headquarters at Tucson, Ariz., has heen 
transferred to the Sacramento division, with headquarters at 
Sacramento, Cal., succeeding A. E. Meahl, who has resigne 

C. S. Jones, assistant division storekeeper of the 
division of the Southern Pacific, with headquarters at Sparks, 
Nev., has been promoted te division storekeeper of the St 


Salt ke 
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division, with headquarters at Tracy, Cal.. succeeding ». 
Buchenery. 
Obituary 
P. P. Huston, formerly purchasing agent for the Louts\ & 


Nashville, who retired from active service in 1912, died in = 
ville, Ky., on January 18. 
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